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(57) Abstract 

Compounds of formula (I) (and pharmaceutically aocepUble salts dieieof) are histamine I^ receptor ligands. A in the fonnula 
repicswits (CH2)m. m being from 1 to 3; B is (CH2)n, n bdng from 1 to 3; x is from 0 to 2; RMs C| to Cio hydiocaibyl, in which up to 2 
caibon atoms may be replaced by O, S or N; and up to 2 hydrogen atoms may be replaced by halogen; R^ is H or Ci to C15 hydrocarbyl. 
in which up to 3 cart>on atoms may be replaced by O, S or N, and up to 3 hydrogen atoms may be replaced by halogen; R^ is absent 
when -Y-Z-R2 is attached to W, or is H or Ci to C7 hydrocaibyl when -Y-Z-R^ is not attached to W; W is nitrogen; X Is -CH2-, -O- 
or -NR4-, R4 being H or Ci to Ca allcyl; Y replaces a hydrogen atom on any of A, B, W and X, and is Ca to <j|o alkylene, in which one 
non-terminal cartoon atom may be replaced by O; and Z is (11). (HI), (IV), (V), (VI), or (VII) wherein R^, R6 and Rf are independentiy H 
or Ci to C15 hydrocartjyl, in which up to 3 carbon atoms may be replaced by O or N, and up t 3 hydrogen atoms may be replaced by 
halogen, and Q is H or methyl, or Q is linked to R^ or R? to fomi a five-^nembered ring or Q is linked to R^ to fcnn a six-membeied ring. 
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fflSTAli4INE H3 RECEPTOR LIGANDS 

This invention relates to compounds which bind to histamine H3 receptors, and to 
methods of making such compounds. 

5 

Histamine is well known as a mediator in certain hypersensitive reactions of the bpdy, 
such as allergic rashes, hayfever and asthma. These conditions are now commonly 
treated with potent antagonists of histamine, so-called "antihistamines". 

10 in the 1940s, it was noted that some physiological effects of histamine, such as increased 
gastric acid secretion and cardiac stimulation, were not blodced by the antihistamines 
which were then available. This led to the proposal that histamine receptors exist in at 
least two distinct types, referred to as Hi and H2 receptors. Subsequently, H2 antagonists 
(such as dmetidine, ranitidine and famotidine) were identified, and they have become 

1 S important in the treatment of gastric ulcers. 

In the early 1980s, it was established that histamine also has a role as a neurotransmitter 
in the central nervous system. Arraiig et al.. Nature 302. 832 to 837 (1983), proposed the 
^dstence of a third histamine receptor subtype (E^J) located presynaptically on 

20 histamineigic nave endings. Arrang et al. postulated that the H3 receptor is involved in 
inhibiting the synthesis and release of histamine in a n^ative feedback mechanism. The 
existence of the H3 receptor was subsequently confirmed by the development of selective 
Kb agonists and antagonists (Arrang et al. Nature 327, 1 17 to 123 (1987)). The H3 
receptor has subsequently been shown to r^ate the release of other neurotransmitters 

25 both m the central n^vous system and in peripheral oigans, in particular in the lungs and 
GI tract. In addition, H3 recq>tors are reported to r^ate the release of histamine fix>m 
mast cells and enterochromaffin-like cells. 

A need exists for potent and selective H3 ligands (both agonists and antagonists) as tools 
30 in the study of the role of histamine as a neurotransmitter, and in its roles as a neuro-, 
endo- and paracrine hormone. It has also been anticipated that H3 ligands will have 
therapeutic utility for a number of indications including use as sedatives, sleq) relators, 
anticonvulsants, regulators of hypothalamo-hypophyseal secretion, antidepressants and 



wo 99/42458 



2 



PCT/GB99/00464 



modulators of cerebral circu lation, and in the treatment of asthma and irritable bowel 
syndrome. 

A nimiber of imidazole derivatives have been proposed in the patent literature as H3 
ligands. Representative are the disclosures of EP-A-0 197840, EP-A-0214058, EP-A- 
0458661, EP.A-0494010, EP-A-0531219, W091/17I46, W092/15567, WO93/01812, 
WO93/12093, WO93/12107, WO93/12108, WO93/14070, WO93/20061, WO94/17058, 
WO95/06037. W095/1 1 894, WO95/14007, US-A-4988689 and US-A-5217986. 

According to the present invention, there are provided compounds of the formula 




wherein 

Ais(CI^)n,. mbeing firom 1 toS; 
B is (CH2)d, n being fiom 1 to 3; 
xisfrom0to2; 

R' is Ci to Cjo hydrocarbyl, in which up to 2 carbon atoms may be replaced by 
0, S or N, and up to 2 hydrogen atoms may be replaced by halogen; 
is H or Ci to Ci j hydrocarbyl, in which up to 3 carfoon atoms may be 
replaced by O, S or N, and up to 3 hydrogen atoms may be replaced by 
halogen; 

R' is absent when -Y.Z-R^ is attached to W, or is H or Ci to C7 hydrocarbyl 

when -Y-Z-RMs not attached to W; 
W is nitrogai; 

X is -CH2-, -0- or -NR*-, R^ being H or Cj to C3 alkyl; 

Y replaces a hydrogen atom on any of A B, W and X, and is C2 to Cio 

alkylene, in which one non-terminal carbon atom may be replaced by 

0;and 

Z is 
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25 



R' O O . R' O 

I lUo iUo I lUo 



R» I 



wherein R', and R' are independently H or Ci to Cis hydrocarbyl, m which 
up to 3 carbon atoms may be replaced by O or N, and up to 3 hydrogen 
atoms may be replaced by halogen, and Q is H or methyl, or Q is linked 

5 toR orR toformafive-memberedringorQisIinkedto R^toforma 

six-membered ring, 

and pharmaceutically acceptable salts thereof. 

In preferred compounds according to the invention, x is 0 or 1, and more preferably 0. 

1 0 R*, when present, is preferably selected from hydroxy, Ci to Q alkoxy (optionally 
substimted by halo), Ci to C9 cycloalkylalkoxy (wherein the cycloalkyl group is 
optionally substituted by Ci to C4 alkyl or halo, and the alkoxy group is optionally 
substituted by halo), arylalkoxy (wherein the aiyl group is optionaUy substituted by Ci to 
C4 alkyl, Ci to C3 alkoxy or halo, and the aOsoxy group is optionally substituted by halo) 

15 and Ci to C9 alkylamino wherein the alkyl group is optionally substituted by halo. 

R^ is preferably selected from alkyl, aryl, arylalkyl, cycloalkyl and cycloalkylalkyl, 
wherein alkyl moieties are optionally substituted by halo, and aryl groups are optionally 
substituted by Ci to C4 alkyl, Ci to C4 alkoxy or halo. Particularly preferred groups for 
20 R include phenyl, halophenyl, benzyl, halobenzyl, phenyletiiyl, halophenyletiiyl, 
phenylpropyl, halophenylpropyl, phenylbutyl, halophenylbutyl, tolyl, metiioxybenzyl, 
trifluorometiiylbenzyl, halo-methoxybenzyl, phenylbenzyl, adamamanemethyl, 
adamantaneetiiyl, adamantanqjropyl, cyclohexanemetiiyl, cyclohexaneethyl, and 
raphtbyl 



When -Y-Z-R^ is not attached to W, R^ is preferably Ci to C? alkyl or benzyl. 
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In one group of compounds according to the invention, R^, and R^ are 
independently H or Ci to C15 hydrocarbyl, in which one hydrogen atom may be 
replaced by halogen. R^ R^ and R'^ are preferably H, aryl(Ci to C3)alkyl or 
cycIoalkyl(Ci to C3)alkyl, and are optionally substituted by halo. 

. 5 

Y is preferably C2 to Cio alkylene, and more preferably propylene, butylene, pentylene , 
hexylene, heptylene, octylene or nonylene. 

Particularly preferred compounds according to the present invention are those in which Y 
10 is propylene butylene, pentylene , hexylene, heptyl«ie, octylene or nonylene, m+n > 3, 
Z-R^is 




and R^ is benzyl or halobenzyl. Such compounds, of which particular examples are 
given in Examples 68 to 74 below, have been foimd to have unusually low activity at 
IS sigmai binding sites, in addhion to high affinity at Hsrecqnors. 

The invention also comprehends derivative compounds ("pro-drugs") which are degraded 
in vivo to yield the species of formula (T). Pro-drugs are usually (but not always) of lower 
potency at the target receptor than the species to which they are degraded. Pro-drugs are 

20 particularly usefiil when the desired species has chemical or physical properties which 
make hs administration difficult or inefficient. For example, the desired species may be 
only poorly soluble, it may be poorly transported across the mucosal epithelium, or it 
may have an undesirably short plasma half-life. Further discussion of pro-dmgs may be 
found in SteUa, V. J. et al., "Prodrugs", Drug Delivery Svstems, pp. 1 12-176 (1985), and 

25 Drugs, 29, pp.455-473 (1985). 

Pro-dmg forms of the pharmacologically-active conqwimds of the invention will 
generally be compounds according to formula (I) having an acid group which is esterified 
or amidated. Included in such esterified acid groups are groups of the form -COOR^ 
30 wherein R^ is d to C5 alkyl, phenyl, substituted phenyl, benzyl, substituted benzyl, or 
one of the following: 
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Amidated acid groups include groups of the formula -CONR^^°, wherein is H, Ci to 
C5 alkyl, phenyl, substituted phenyl, benzyl, or substituted benzyl, and is -OH or one 
of the groups just recited for 

Compounds of formula (I) having an amino group may be derivatised with a ketone or an 
aldehyde such as formaldehyde to foim a Mannich base. This will hydrolyse with first 
order kinetics in aqueous solution. 

Pharmaceutically acceptable salts of the acidic compounds of the invention include salts 
with inorganic cations such as sodium, potassium, calcium, magnesium, and zinc, and 
salts with organic bases. Suitable organic bases include N-methyl-D-glucamine, 
benzathine, diolamine, olamine, procaine and tromethamine. 

Pharmaceutically acceptable salts of the basic compounds of the invention include salts 
derived fiom oiganic or inoiganic adds. Suitable anions inchide acetate, adipate, 
besylate, bromide, camsylate, chloride, citrate, edisylate, estolate. funmrate, gluceptate, 
gluconate, glucuionate, hippurate, hyclate, hydrobromide, hydrochloride, iodide, 
isethionate, lactate, lactobionate, maleate, mesylate, methylbromide, methylsulfate, 
napsylate, nitrate, oleate, pamoate, phosphate, polygalacturonate, stearate, succinate, 
sulfate, sulfbsalicylate, tannate, tartrate, terephthalate, tosylate and triethiodide. 

The compounds of the invention may exist in various enantiomeric, diastereomeric and 
tautommc forms. It will be und^stood that the invention comprehends the different 
enantiomers, diastereomers and tautomers in isolation fix>m each other, as well as 
mixtures of enantiomers, diastereomers and tautomers. 



The term "hydrocarbyl", as used herein, refers to monovalent groups consisting of carbon 
and hydrogea Hydrocarbyl groups thus include alkyl, alkenyl, and alkynyl groups (in 
both straight and branched chain forms), cycloalkyl (including polycycloalkyl), 
cycloalkenyl, and aryl groups, and combinations of the foregoing, such as alkylaryl. 
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alkenylaryl, alkynylaiyl, cycloalkylaryl, and Thetmn 
"hydrocarbylene" refers to corresponding divalent groups, the two free valencies being 
on sq)arate atoms. 

5 When reference is made herein to a carbon atom of a hydrocarbyl group being 

replaced by 0, S or N, it v^li be understood that what is meant is that a -CH2- group is 

_i_ _i_ 

replaced by -0- or -S-, or that a ^ group is replaced by a ^ group. 

A "carbocycUc" group, as the term is used herein, comprises one or more closed chains or 
1 0 rings, which consist entirely of carbon atoms, and which may be substituted. Included in 
such groups are alicyclic groups (such as cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl and adamantyl), groups containing both alkyl and cycloalkyl moieties (such 
as adamantanemethyl), and aromatic groups (such as phenyl, naphthyl, indanyl, 
fluorenyl, (l,2,3,4)-tetrahydronaphthyl, indenyl and isoiiidenyl). 

15 

The tern "aryl" is used herein to refer to aromatic carbocyclic groups, including those 
mentioned above, which may be substituted. 

A "heto-ocyclic" group comprises one or more closed chams or rings which have at least 
20 one atom other than carbon in the closed chain or ring, and which may be substituted. 
Examples includie bensdmidazolyl, thienyl, iuranyl, pyirolyl, imidazolyl, pyrazolyl, 
thiazolyl, isothiazolyl, oxazolyl, pyrrolidinyl, pyrrolinyl, imidazolidinyl, imidazolinyl, 
pyrazolidinyl, tetrahydrofuranyl, pyranyl, pyronyl, pyridyl, pyrazinyl, pyridazinyl, 
piperidyl, piperazinyl, morpholinyl, thionaphthyl, benzofuranyl, isobenzofuryl, indolyl, 
25 oxyindolyl, isoindolyl, indazolyl, indolinyl, T-azaindolyl, isoindazolyl, benzopyranyl, 
coumarinyl, isocoumarinyl, quinolyl, isoquinolyl, naphthridinyl, cinnolinyl, quinazolinyl, 
pyridopyridyl, benzoxazinyl, quinoxadinyl, chromenyl, chromanyl, isochromanyl and 
carbolinyl. 

30 When refereiK^e is made herein to a substituted carbocyclic group (such as substituted 
phenyl) or a substituted heterocyclic group, the substituents are preferably from 1 to 3 in 
number and selected from Ci to Ce alkyl, Ci to Ce alkoxy, Ci to alkylthio, carboxy, 
carboxy(Ci to C6)alkyl, formyl, Ci to Ce alkylcarbonyl, Ci to Ce alkylcarbonylalkoxy. 
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nhro, trihalomcthyl, hydroxy, amino, Ci to Ce alkylamino, di(Ci to Ce alkyI)amino, halo, 
sulphamoyi and cyano. 

The term "halogen", as used herein, refers to any of fluorine, chlorine, bromine and 
iodine. ^ 

Pharmaceutically acceptable salts of the acidic or basic compounds of the invention can 
of course be made by conventional procedures, sudi as by reacting the free base or acid 
with at least a stoichiometric amount of the desired salt-forming acid or base. 

It is anticipated that the compounds of the invention can be administered by oral or 
parentCTal routes, including intravenous, intramuscular, intraperitoneal, subcutaneous, 
rectal and topical administration, and inhalatioa 

For oral administration, the compounds of the mvention will generally be provided in the 
form of tablets or capsules or as an aqueous solution or suspensioa 

Tablets for oral use may include the active ingredient mfaced with pharaiaceutically 
acceptable recipients such as inert diluents, disintegrating agents, binding agents, 
lubricating agents, sweetening agents, flavouring agents, colouring agents and 
preservatives. Suitable inert diluents mclude sodium and calchim carbonate, sodium and 
calcium phosphate, and lactose, while com starch and alginic acid are suitable 
disintegrating agents. Binding agents may include starch and gelatin, while the 
lubricating agent, if present, will generally be magnesium stearate, stearic acid or talc. If 
desired, the tablets may be coated with a material such as glyceryl monostearate or 
glyceryl distearate;, to delay absorption in the gastrointestinal tract. 

Capsules for oral use include hard gelatin capsules in which the active ingredient is 
mixed with a solid diluent, and soft gelatin capsules wherein the active ingredient is 
mixed with water or an oil such as peanut oil, liquid paraffin or olive oil. 

For intramuscular, intraperitoneal, subcutaneous and intravenous use, the compounds of 
the invention will generally be provided in sterile aqueous solutions or suspensions, 
buflfered to an appropriate pH and isotonicity. Suitable aqueous vehicles include Ringer's 
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solution and isotonic sodium chloride. Aqueous suspensions according to the invention 
may include suspending agents such as cellulose derivatives, sodium alginate, polyvinyl- 
pyrrolidone and gum tragacanth, and a wetting agent such as lecithin. Suitable 
preservatives for aqueous suspensions include ethyl and n-propyl p-hydroxybenzoate. 

5 

EflFective doses of the compounds of the present invention may be ascertained by 
conventional methods. The specific dosage level required for any particular patient will 
depend on a number of factors, including the severity of the condition bdng treated, the 
route of administration and the weight of the patient! In genaral, however, it is 
10 anticipated that the daily dose (whether administered as a single dose or as divided doses) 
will be in the range 0.001 to 5000 mg per day, more usually fiom 1 to 1000 mg per day, 
and most usually from 1 0 to 200 mg per day. Expressed as dosage per unit body weight, 
a typical dose will be e?q>ected to be between 0.0 1 |iig/kg and 50 mg/kg, especially 
between 10 ng/kg and 10 mg/kg, eg. between 100 pg/kg and 2 mg/kg. 

Compounds according to the invention wherein Z is 

O 

N— 

20 may be made by the reaction scheme wljich is illustrated in Figure 1 . 

In Figure 1, the amine (1) is reacted with a sulfonyl chloride (R^SOaCl) in the presence 
of a base such as triethylamine, in a suitable solvent such as dichloromethane. A 
reaction of this type is described in greater detail below in Example 81. 

25 

In Figure 1, and in a number of the other reaction schemes shown in the Figures, R^"^ 
represents Ci to Cj hydrocarbyl or a suitable protecting group such as tert- 
butoxycarbonyl. If R^^ is a protecting group, it can be removed by convenrional 
deprotection, and R^ can then be introduced in the final stage by reductive amination 
30 of the secondary amine using an aldehyde of the form R^^CHO and sodium 

triacetoxyborohydride, wherein R^® is a homolog of the desired R^ group having one 
fewer carbon atoms in the carbon chain. 

Compoimds according to the invention which are of the form 
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H 

may be prepared by the reaction scheme which is depicted in Figure 2. In this scheme, 
the amino alcohol (2) is reacted with a sulfonyl chloride of the form R^S02C1 to form 
compound (4). This reaction is conducted in the presencie of a base such as 
triethylamine. A suitable solvient for the reaction is DCM. Compound (4) is then 
reacted with triphenylphosphine and carbon tetrachloride (preferably in a mbcture with 
chloroform) to form the chloro derivative (5). This in turn is reacted with the cyclic 
imine (6) in a suitable solvent such as DCM to form the target compound (7). 



1 0 Compoimds wherein Z is 



r' O 



■^<^R« 



r 



may be made by the scheme illustrated in Figure 3. Chlorosuifonyl isocyanate (CSI) 
is first reacted with /err-butanol in a suitable solvent such as DCM. The reaction 
product (8) is then reacted with the amine (1 A) in the presence of a base such as 

IS triethylamine (and preferably in DCM as solvent) to form the N-protected sulfamide 
(9). This is then reacted with sodium hydride and R^Br in a solvent such as DMF to 
form compound (10). When the group in the target compound (1 1) is hydrogen, 
compound (10) is simply deprotected using a suitable reagent such as trifluoroacetic 
acid (TFA). Example 107 below illustrates the preparation of N-(4-chlorobenzyl)-N- 

20 (3-(l-methyl-pyrrolidin-2S-yl>propyl)sulfamide by this route. However, when the 
group R^ in the target compound is other than hydrogen, compound (10) is first treated 
with R^Br in the presence of a base to form compound (lOA) before deprotection. 



Figure 4 illustrates an alternative route for compounds wherein Z is 
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O 



According to this scheme, compound (12) is reacted with theN-protected sulfamide 
(13) m the presence of triphenylphosphine and diethyl azodicarboxylate (DEAD) in a 
suitable solvent such as THF. The resuking compoimd (14) is then deprotected in 
5 conventional fashion to provide the target compound (1 5), if the group in the target 
compound is hydrogen. If is not hydrogen, compound (14) is reacted with R*Br in 
the presence of a base to form compound (14A) before the deprotection step. This 
reaction scheme is fiirther illustrated by Example 108 below. 

10 In some cases, N-substituted forms of the compound (IS) may also be obtained by the 
reaction shown in Figure In this procedure, which is exemplified in Example 135 
below, the amine (1) is reacted with sulfamide (16) and an amine of the form R^R^NH. 

. ^ 

Figure 6 illustrates a scheme for preparing compounds wherein Z is 

O 

I 

In this scheme, represents a bond or a Ci to Cz alkylene group. Dimethylsulfoxide 
is first added to oxalyl chloride (in a suitable solvent such as DCM) at reduced 
temperature. Compound (17), containing a fi-ee hydroxyl group, is then added, 
followed by a base such as triethylamine. The resulting aldehyde (18) is then reacted 

20 with theN-protected methyl sulfonamide (19) to yield compound (20). TheN- 
protected methyl sulfonamide (19) is suitably prepared by reaction of an amine of the 
form R^NH2 with mesyl chloride, followed by ter/-butoxycarbonyl protection. 
Compound (20) is then reduced (e.g. by hydrogenation in the presence of a palladium- 
on-diarcoal catalyst) to fonn the target compound (21) in which is hydrogen. 

25 Example 136 below illustrates a synthesis by this route. If is to be other than 
hydrogen, compound (21) is reacted with R*Br in the presence of a base to form 
compound (21 A). 



Figure 7 illustrates a scheme for preparing compounds wherein Z is 
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According to this scheme, the amine (1) is reacted with l,3-bis(ter/-butoxycarbonyl)- 
2*methyl-2-thiopseudourea (22) in a suitable solvent such as THF. The resuhing N- 
protected guanidine (23) is then deprotected using any appropriate means, such as 
5 hydrogen chloride-dioxan, to yield the target compound (24) in which is hydrogen. 
If in the target compound is other than hydrogen, compound (23) is reacted with 
R^Br in the presence of a base to yield compound (23 A) before the deprotection step. 
An illustrative synthesis of this type is given below in Example 1. 

10 Figure 8 illustrates a suitable route for the preparation of guanidine derivatives 

wherein R^ is other than hydrogen. According to this scheme, compoimd (22) is first 
reacted with sodium hydride (in a suitable solvent such as DMF), and then with a 
compound of the form R^Br to yield the guanidine derivative (25). This is then 
reacted with the amine (1), and subsequently deprotected, in a manner analogous to 

IS that shown in Figure 7. A preparation of this type is illustrated in Example 2 below. 

Compound (25) may ahematively be derived from compound (22) by reaction with an 
alcohol of the form R^OH in the presence of triphenylphosphine and DEAD, 
preferably in THF as solvent. This variation is illustrated in Example 3 below. 

20 

An alternative route for the preparation of compounds of the form 

N 
I 

CH2 NH 
H L 

(in which represents a Ci to C9 alkylene group) is illustrated in Figure 9. As shows 
in Figure 9, l,3-bis(/e/'/-butoxycarbonyl)-2-methyl-2-thiopseudourea (22) is reacted 
25 with an enol of the form HO-Y^-CHNIEIa in the presence of triphenylphosphine and 
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DEAD. The resulting compound (26) is then reacted with R^^Mt to provide 
compound (27), which is subsequently converted to the corresponding aldehyde (28) 
by treatment first with ozone and then with methylsulfide. Reaction of the aldehyde 
with the cyclic imihe (29) in the presence of triacetoxyborohydride then affords the 
5 compound (30), from which the target compound (3 1 ) may be obtained by 

conventional deprotection methods. A synthesis of this type is illustrated in Example 
17 below. 

Compounds according to the invention in which Z is a sulfinamide moiety may be 
1 0 prepared by the reaction scheme illustrated in Figure 10. According to this scheme, 
the thiol compoimd R^SH (32) is reacted with N-bromosuccinimide in methanol, to 
provide the sulfinic acid ester (33). This is then reacted with the amine (1) and lithium 
diisopropylamide to provide the target compound (34). Example 87 below provides 
further details of this preparative method. 

15 

Compounds in which Z is a sulfone group may be prepared by the method shown in 
Figure II, in which represents a Ci to C9 alkylene group. In this method, sodium 
hydride is added to the thiol compound R^SH (32), followed by an appropriate ester 
(e.g. the ethyl ester) of an acid of the form Br-Y^-COOH (35), to form the sulfanyl 

20 compound (36). This is then oxidised (e.g. with iTi^/a-chloroperoxybenzoic acid) to 
the corresponding sulfonyl compound (37). Appropriate reduction (e.g. with lithium 
aluminium hydride) then provides the alcohol (38), which in turn is oxidised to the 
aldehyde (39) using a reagent such as sulfiur trioxide-pyridine. Finally, this is then 
reacted with the cyclic imine (6) under conditions analogous to those described above 

25 with reference to Figure 9. A synthesis of this type is illustrated in Example 88 below. 

Figures 12 to 16 illustrate further routes for preparing compounds according to the 
invention wherein Z is 




30 



According to Figure 12, the N-protected amine (40) is alkylated with an appropriate 
alkene to form trisubstituted amine (40A). This is deprotected and guanylated to yield 
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guanidine derivative (41). Depending on the desired degree of N-substitution, 
guanidine derivative (41) can be treated in either of the following two ways. In one 
method, guanidine derivative (41) is alkylated with an appropriate alkylating agent and 
then oxidised by ozonolysis to yield aldehyde (42), which is reductively aminated and 
5 deprotected to yield target compound (43). Alternatively, guanidine derivative (41) is 
oxidised by ozonolysis without prior alkylation to yield aldehyde (44), which is 
similarly reductively aminated and deprotected to yield tai;get compound (45). 

A further route to target compound (45) is to reverse the order of guanylation and 
10 ozonolysis/ reductive amination. Hence trisubstituted amine (40 A) is ozonolysed, 
reductively aminated and deprotected to form amine (40B). This is then guanylated 
and deprotected to yield target compound (45). This synthesis is illustrated in 
Example 68 below. 

15 According to Figure 13, disubstituted amine (46) is guanylated to yield N-protected 
guanidine (47), which is alkylated with an appropriate alkylating agent, preferably a 
dibromide. The resulting compound (48) is aminated with an appropriate amine and 
deprotected to form target compound (49). Example 50 illustrates this synthesis. 

20 According to Figure 14, the acid chloride (50) is acylated with an appropriate 

aminoalcohol. The hydroxy group of the resulting amide (5 1) is tosylated and then 
substituted by amination with an appropriate amine to yield amide (52). The carbonyl 
group of the amide (52) is then fully reduced to form amine (53), which is guanylated 
and deprotected to yield target compound (54). This synthesis is illustrated by 

25 Example 77. 

According to Figure 15, the N-protected amine (40) is alkylated with an appropriate 
alkylating agent to yield substituted amine (55), in which L represents a leaving group 
such as bromine. This is reacted with the appropriate cyclic amine to yield compound 
30 (56), which is then deprotected and guanylated to form protected target compound 
(57). Finally, compound (57) is fully deprotected to yield target compound (58). 
Example 69 below provides an illustration of this synthesis. 
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10 



15 



20 



25 



According to Figure 16, an appropriate amine is reacted with isothiocyanate (59) to 
yield thiourea (60), which is then S-alkylated by the addition of iodomethane. The 
resulting thiourea derivative (61) is substituted by an appropriate amine to yield target 
compound (62). This synthesis is illustrated by Example 19. 

Figure 17 illustrates an alternative route for compounds wherein Z is 



According to this scheme, N-protected sulfamide (13) is alkylated with an appropriate 
alcohol (63), yielding a mixture of mono- and dialkylated sulfamides (64A/B). These 
are then ozonolysed to form aldehydes (65 A/B), which are reductively aminated to 
yield target compounds (66A/P). It will be und^stood that the desired sulfamide 
(64A or 64B) may be separated from the mixture (64A/B) before ozonolysis, or a 
mixture of aldehydes {65A/B) may be formed, with subsequent purification of the 
desired species. Examples 139-141 below provide fiirther details of this preparative 
method. 

EXPERIMENTAL 

NMR were recorded on a Broker DRX-300 at 300MHz, the chemical shifts were 
recorded relative to an internal standard and all coupling constants wh^e given are are 
reported in hertz as the final number following multiplicity information. All spectra 
were obtained in deuterochlorofonn unless otherwise noted. Flash colimm 
chromatography was perfonned on Merck silica gd 60 using the reported solveirt 
systems. Tetrahydrofiiran (THF) was dried over sodium benzophenone ketyl under 
argon and distilled prior to use. Dichloromethane (DCM) was dried over calcium 
hydride and distilled prior to use. Commercially available anhydrous N,N- 
dimethylforraamide (DMF) was used without further purification. Commercially 
available hydrogen chloride in 1,4-dioxan (4M) was used to prepare hydrochloride 
salts as described. All reactions were carried out under a positive pressure of dry 
argon; All microanalyses are quoted as percentages. 




O 
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Example 1 

N'(3-Pyrrolidin'l'yl'propyl)-gucmidine bis-hydrochloride 
SXt^zN,N''Bi5(Xea'but(xc)^arbonyl)^^^ A 
solution of l,3-bis(ter/-butoxycarbonyl)-2-methyl-2-thiopseudourea (SSOmg, 
2.00mniol) and 3-pyrrolidin-l-yl-pr6pyIamine (665mg, 5.19mmol) in THF (20ml) and 
water (2ml) was heated at reflux for Ih. The solvent was evaporated at reduced 
pressure and the residue partitioned between ethyl acetate (50ml) and water (50ml). 
The aqueous phase was discarded and the organic phase was washed with brine (50ml) 
and then dried over anhydrous sodium sulfate. The filtrate was evaporated and the 
residue purified by flash column chromatography (90:10:1 DCM:methanol:ammonia) 
to obtain the title compound (71 8mg, 97%). NMR 1 1 .49 (IH, br s), 8.72 (IH, br 
s), 3.54-3.48 (2H, m), 2.57-2.52 (6H, m), 1.79-172 (6H, m), 1.51 (9H, s), 1.50 (9H, s). 
Step b N-(3-Pyrrolidin-l-yl-propyl)-guanidine bis-hycb-ochloride. 
To a solution of the product from step a (71 8mg, 1 .94mmol) in 1,4-dioxan (5ml) was 
added a solution of hydrogen chloride in 1,4-dioxan (4M, 4ml, 16nimol). The 
resultant solution was stirred at ambient temperature for 16h to give a pink suspension. 
The solid was removed by filtration and dried in vacuo at 50°C. The solid was 
dissolved in aqueous hydrochloric acid (IM, 10ml) and the resultant solution was 
heated at reflux for Ih. The solvent was removed at reduced pressure and the residue 
evaporated from ethanol (lOml), chloroform (10ml) and ether (10ml) to give the title 
compound. NMR (DMSO^tf) 1 1.04 (IH, br s), 8.00 (IH, t, 6), 7.54-7.12 (4H, br 
m), 3.53-3.39 (2H, m), 3.28-3.21 (2H, m), 3.16-3.09 (2H, m), 3.01-2.93 (2H, m), 2.00- 
1.86 (6H, m). Microanalysis found C 37.78 H 8.44 N 22.64. C8H20CI2N4.O.48H2O 
requires C 38.16 H 8.39 N 22.25. 

Example 2 

N'(4'Chlorobenzyl)'N '-(S-pyrrolidin-J-yl-propylJ-guanidine bis-hydrochloride 
Step a y, 3 'Bis(ten-butoj^carbor!yl)-J'(4'ChlorobewyI)^2^^^ 
To an ice-cooled solution of l,3-bis(terr-butoxycarbonyI)-2-methyl-2-thiopsaidourea 
(l.OOg, 3.45mmol) in DMF (lOml) was added sodium hydride (60% dispersion in 
mineral oil, 167mg, 4.18mmol) in a single portion. The resultant suspension was 
stirred at this temperature for Ih and then treated in a single portion with 4- 
chlorobenzyl bromide (780mg, 3.80mmol). The cooling bath was removed and the 
reaction mixture was stirred at ambient temperature for 16h. Water (50ml) was added 
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and the aqueous phase was extracted wth ethyl acetate (SOml). The aqueous phase 
was discarded and the organic phase washed twice with brine (40ml) and dried over 
anhydrous magnesium sulfate. The filtrate was evaporated at reduced pressure and the 
residue was purified by flash column chromatography (9:2 hexane:ethyl acetate) to 
5 give the title compound (987mg, 69%). 'H NMR 7.30 (4H, s), 4.74 (2H, s), 2.31 (3H, 
s), 1.53 (9H,s), 1.42 (9H,s). 

Stepb NM'-Bi5(ten'butoxyccu-bonyl)-N'-(4-<:hlorobenzyl)-N''^^ 
propyljf-guanidine. The title compound was prepared as in Example 1 step a with the 
product from Exanq)le 2 step a replacing l,3-bis(/err-butoxycarbonyl)-2-methyl-2- 

10 thiopseudourea. ^HNMR 7.27 (4H, br s), 4.78 (2H, s), 3.16 (2H, m) 2.43-2.37 (6H, br 
s), 1.76 (4H, m), 1.57-1.50 (2H, m). 1.50 (9H, s), 1.43 (9H. s). 
Step c N-^4'Chhroi^myl)-N'-(3-pynoHdin'l-yl-propyl)-guamdine bis-hydrochloride 
A sohition of the product of step b (1.14g, 2.00mmol) in 1,4-dioxan (5ml) was treated 
with hydrogen chloride in 1,4-dioxan (1 5ml) and the reaction mixture stirred at 

15 ambient temperatiire for 16h. The solvent was evaporated at reduced pressure. The 
residue was evaporated from DCM (30ml) to give the title compound (700mg, 95%). 

NMR (jmSO-de) 10.97 (IH, br s), 8.29 (IH, br s), 8.07 (IH, t, 6). 7.69 (2H, br s), 
7.40 (2H. d, 8.4), 7.30 (2H, d, 8.4), 4.37 (2H. s), 3.48-3.45 (2H. m), 3.24-3.20 (2H, m). 
3.08-3.03 (2H, m). 2.94-2.91 (2H, m), 2.00-1.84 (6H, m). Microanalysis found C 

20 48.91 H 6.95 N 14.99. C13H25CI3N4 requires C 48.99 H 6.85 N 15.24. 

Example 3 

N'(4-Methoxybemyl)~N'-(3-pyrrolidin-J-yl-propyl)-gucmidimb^ 
Step a i, 3 '-Bis(i^-butoxycca-bonyI)-l-^4-methoyyberizyI)^^^ 

IS To an ice-cooled solution of l,3-bis(/er/-butoxycarbonyl)-2-methyl-2-thiopseudouiea 
(1.45g, S.OOmmol), 4-methoxybenzyl alcohol (759mg, 5.50mmol) and 
triphenylphosphine (1 .97g, 5.50mmol) in THF (20ml) was added 
diethylazodicarboxylate (1.286ml, 5.50mmol). The coolant was removed and the 
reaction stirred at ambient temperature for 16h. The solvent was r«noved at reduced 

30 pressure and the residue purified by flash column chromatography (90: 10 

hexanerethylacetete) to give the title compound (1 . 105g, 54%). 'H NMR 7.30-7.27 
(2H, m), 6.87-6.84 (2H, m), 4.71 (2H, s), 3.80 (3H. s), 2.27 (3H, s). 1.53 (9H, s), 1.44 
(9H.S). 
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Step hN,N'rBis(ten-butaiycarbonyI)-N'-(4-methoxyben2^ '-(3-pyrrolidin^J-yl- 
propylj-guanidine. The title compound was prepared as in Example 1 step a with the 
product from Example 3 stq) a replacing l,3-bis(/ert-butoxycarbonyl)-2-methyl-2- 
thiopseudourea. *HNMR 10.00-9.50 (lH,brs), 7.27-7.22 (2H,m), 6.82-6.80 (2H, 

5 m),4.73(2H,s),3.77(3H.s),3.09(2H,brs),2.40(4H,brs).2.31(2H,brm), 1.73 
(4H, s), 1.49 (9H. s), 1.42 (9H, s). 

Step c N-(4-Methoxybemyl)-N'-(3'pyrrolidin-l-yl-^ropyl)-guanidine bis- 
hydrochloride. The title compound was prepared as in Example 2 stq) c with the 
product of Example 3 stq) b rq)lacing the product of Ejcample 2 step b. 'H NMR 
10 (DMS(W<,)11.00(lH.brs),8.25(lH.brs),8.11(lH.t,6).7.71(2H.brs),7.29(2H, 
d. 8.4), 6.93 (2H, d. 8.4), 4.36 (2H, s), 3.73 (3H. s). 3.55-3.26 (4H, m). 3.07 (2H. m), 
2.93 (2H, s), 1.96-1.86 (6H, m). Microanalysis found C 49.30 H 8.19 N 14.17. 
Ci«H28a2N40-1.5H20 requures C 49.23 H 8.00 N 14.35. 

15 Example 4 

N-N(^htMkn~2-yl-methyl-N'-(3-pyrroli(bn-l-yl-propyl)-guanidi^ 
The title compound was prepared as in Example 2 with 2-(bromomethyl)naphthalene 
replacing 4-chlorobenzyl bromide in step a. 'H NMR (DMSO-fife) 1 1.00 (IH, br s), 
8.39 (IH, br s), 8.13 (IH, br s). 7.94-7.85 (4H, m), 7.75 (2H, br s), 7.53-7.46 (3H, m), 
20 4.62 (2HI d, 6), 3.48-3.32(4H, m), 3.08-3.06 (2H, m), 2.87 (2H, s), 1 .93-1.84 (6H, m). 
Microanalysis found C 56.89 H 7.60 N 13.95, C17H28CI2N4-H2O requires C 56,86 H 
7.53 N 13.96. 

Example 5 

25 N-(4-(T rifluoromethyI)ben2yl)-N'-(3-p)vrolidin-J-yl-propyl)-guanidine bis- 
hydrochloride 

The title compound was prepared as in Example 2 with 1 -bromoniethyl-4- 
trifluoromethyl-benzene replacing 4-chlorobenzyl bromide in stq) a. NMR 
(DMSO-flfe) 11.06 (IH, br s), 8.47 (IH, br s), 8.21-8.18 (IH, br m), 7.77-773 (4H. m), 
30 7.57 (2H, d, 9), 4.58 (2H, d, 6), 3.49-3.44(2H, m), 3.35-3.29 (2H, m), 3.13-3.07 (2H, 
m), 2.94 (2H, br s), 1.96-1.88 (6H, m). Microanalysis found C 52.24 H 6.92 N 15.41. 
Ci6H2$Cl2N4F3 C 52.53 H 6.89 N 15.31. 
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Example 6 

N-(4-Jodobemyl)-N'-(3-pynoli^n-l-yl-prapyl)-guanidine bis-hydrocMoride 
The title compound was prepared as in Example 2 with 4-iodobenzyl bromide 
replacing 4-chloroben2yI bromide in step a. NMR (DMS0-4j) 11. 04 (IH, bir s), 
5 8.32 (IH, br s), 8.13 (IH, t, 6), 7.75-7.72 (4H. m). 7.17 (2H, d, 9), 4.41 (2H. d. 6), 
3 .49-3.44(2H, m), 3.3 1-3 .29 (2H, m), 3 .09-3 .06 (2H, ra), 2.93-2.92 (2H, br m), 1 .97- 
1.86 (6H, m). Microanalysis found C 34.05 H 6.14 N 10.42. CijH25Cl2N4-4H20 C 
33.91 H 6.26 N 10.55. 

10 'EMoapXtl N-(3-Brimo-4-methoxy-ben2yl)-N''(3-^^ 
bis-hydrochloru^ 

The title compound was prepared as in Example 3 with (3 -bromo-4-methoxy-phenyl)- 
methanol replacing 4-methoxybenzyl alcohol in step a. NMR (DMSO-t/g) 11.0 (IH, 
br s), 8.28 (IH, br s), 8.07 (IH, t, 6), 7.70 (2H, br s), 7.58 (IH, d, 2.1), 7.36-7.33 (IH, 
15 m). 7.12 (IH, d, 8.4), 4.37 (2H, s), 3.83 (3H, s), 3.48-3.29 (4H, m), 3.10-3.08 (2H, m), 
2.96-2.93 (2H, s), 1.97^1.84 (6H, m). Microanalysis found C 43.09 H 6.33 N 12.38. 
Ci6H27Cl2N40Br requires C 43.45 H 6.15 N 12.67. 

Examples 

20 N-BenzyI-N'-(3-pyn-olidin-J-yl-propyl)-guamdine bts-Ji)^ 

The title compound was prepared as m Example 2 with benzyl bromide replacing 4- 
chlorobenzyl bromide in step a. 'H NMR (DMSO-de) 1 1 . 10 (IH, br s), 8.36 (IH, br 
s), 8.16 (IH, s), 7.76 (2H, br s), 7.39-7.26 (5H, m), 4.37 (2H, d, 6), 3.47-3.27 (4H. m), 
3.10-2.92 (4H, m), 1.96-1,86 (6H, m). Microanalysis found C 54.09 H 7.90N 16.71. 

25 C15H26CI2N4 requires C 54.05 H 7.86 N 16.8 1 . 

Example 9 

N-(4'Bromoberuyl)-N'-(3-pynvlidin-l-yl-propyl)-gucmidine bis-hydrocHloride. 
The title compound was prepared as in Example 2 with 4-bromobenzyl bromide 
30 repladng 4-chloroben2yl bromide in step a. 'H NMR pMSO-d^) 10.92 (1^ br s), 
8.26 (IH, br s), 8.03 (IH; br s), 7.68 (2H, br s), 7.56 (2H, d, 9), 7.28 (2H, d, 9), 4.40- 
4.42 (2H, m), 3.52-3.46 (2H, m). 3.37-3.10 (2H, m), 3.11-2.94 (4H, m), 1.93-1.86 (6H, 
m). 
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Example 10 

N'(3'Bromobemyl)4^*-(3-pynolidin-l'yl-propyl^^ bis-hydrochloride. 
The title compound was prepared as in Example 2 with 3-bromobenzyl bromide 
replacing 4-chloroben2yl bromide in step a. *HNMR (DMSO-cfe) 11.0 (IH, br s), 8.32 
5 (IH, br s), 8.08 (IH, br s), 7.72 (2H, br s), 7.55-7.47 (2H, m), 7.35-7.29 (2H, m), 4.45- 
4.44 (2H, m), 3.47-3.30 (4H, m), 3.13-3.08 (2H, br s), 2.96 (2H, br s), 1.94-1.87 (6H, 
m). Microanalysis found C 38.59 H 6.72 N 12.06. Ci5H25BrCl2N4-3H20 requires C 
38.64 H 6.70 N 12.02. 

10 Example 11 

N'(2'Bromoben2yI)'N-(3-pyrroIidin-l'yI-propyl)'gu 

The title compound was prepared as in Example 2 with 2-bromobenzyl bromide 
replacing 4-chlorobenzyl bromide in step a. WAR (DMSO-de) 11.11 (IH, br s), 
8.17 (2H, br s), 7.79 (2H, br s), 7.67-7.64 (IH, m), 7.43-7.25 (3H, m), 4.53-4.44 (2H, 
15 m), 3.50-3.45 (2H, m), 3.31 (2H, m), 3. 17-3.11 (2H, m), 2.99-2.95 (2H, m), 1.97-1.88 
(6H, m). Microanalysis found C 38.46 H 6.42 N 12, 10. Ci5H25BrCl2N4-3H20 requires 
C 38.64 H 6.70 N 12.02. 

Example 12 

20 N'Biphenyl-^'yl-methyl-N'fS-pyrroIidm^^ bis-hydtqchloride. 
The title compound was prepared as in Example 3 with biphenyl-4-yl-methanol 
replacing 4-methoxybenzyI alcohol in step a. ^HNMR (DMSO-Jd) 1 1.0 (IH, br s), 
8.33 (IH, br s), 8. 1 (IH, br s), 7.75 (2H, br s), 7.69-7.65 (4H, m), 7.49-7.36 (5H, m), 
4.49 (2H, m), 3.50-3.46 (2H, m), 3.32 (2H, m), 3.14-3.09 (2H, m), 2.93 (2H, s), 1.96- 

25 1 .86 (6H, m). Microanalysis found C 56.80 H 7.87 N 12.88. C21H30CI2N4.2H2O 
requires C 56.63 H 7.69 N 12.58. 

Example 13 

N'(JH-Bemimidazol-5'yl'met}^l)'-N*'(3-pyn tris- 
30 hydrochloride. 

Step a lYirBenzimidazok'S-carboxylic acid methyl ester hydrochloride. Hydrogen 
chloride gas was bubbled through an ice-cooled suspension of 5-benzimidazole 
carboxylic acid (8.1 Ig, 50.0mmol) in methanol (150ml) for 30 minutes. The resultant 
suspension was heated at reflux for 4h to give a dark brown solution. The solution 
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was allowed to cool to ambient temperature and then further cooled in an ice-bath. 
The resulting solid was collected by vacuum filtration and washed with ether to give 
the title compound (1 1.6g, 100%). "H NMR (DmO-dg)9.59 (IH, s), IH, d, 0.3), 
8.12-8.09 (IH, m). 7.96-7.93 (IH. m). 3.91 (3H, s). 

Step b J-Trityl-IK-Benzimidazole-5-carboxylic acid methyl ester. To a solution of the 
product of step a (1 1.6g, SOmmol) and triethylamine (21.0nil, ISlmmol) in chloroform 
(150ml) was added portionwise trityl chloride (15.33mmol). The solution was stirred 
at ambient temperature for 48h. The organic solution was washed sequentially with 
water (100ml), 10% aqueous citric acid (100ml) and brine (100ml). The organic phase 
was dried over anhydrous magnesium sulfate and the filtrate evaporated at reduced 
pressure. The readue was purified by flash cohimn chromatography ( 4: 1 DCM:ethyl 
acetate) to afford the title compound (10.47g, 46%). 

Step c l-T)ityl-m-bemimidaxol-5-yl-methanoL To an ice-cooled stirred suspension of 
the product of step b (3.6Ig, 7.94mmol) in THF (30ml) was added dropwise a solution 
of lithium ahmiinium hydride (l.OM in THF, 1 0ml, lO.Ommol). The suspension was 
stirred at this temperature for Ih and then was quenched with saturated aqueous 
anmionium chloride (lOOmI). The aqueous solution was extracted thrice with ethyl 
acetate (lOOml) and the combined organic phases were washed with brine (200mi). 
The organic phase was dried over magnesium sulfate and the filtrate was evaporated at 
reduced pressure and the residue reciystallised fi-om ethyl acetate/hexane to a£K>rd the 
title compound (2,68g, 79%). 'HNMR 7.89 (IH, sX 7.74 (IH, d, 8.4), 7.33-7.17 
(17H, m), 6.44 (IH, d, 0.9). 4.45 (2H, d, 6). 1.37 (IH. t, 6). 

Stepd.N-(m-Bettdmidazol-5-yl-methyl)-N'-(3-pyrrvlia^ 
tris4iydrochloride. 

The title compound was prepared as in Example 3 with the product from Example 13 
step c replacing 4-metiioxybenzyl alcohol in step a. NMR (DMSO^tf) 1 1.01 (IH, 
br s), 9.59 (IH, br s), 8.55 (IH, br s), 8.21 (IH. br s), 7.88-7.80 (4H, m), 7.56 (2H, d, 
9), 4.64 (2H, d, 6), 4.0-3.5 (IH, br s), 3.51-3.44 (2H. m). 3.38-3.29 (2H. m). 3.14 (2H, 
m), 2.97-2.92 (2H, m). 1.97-1.87 (6H, m). Microanalysis found C 41.24 H 7.40 N 
18.22. CWH27CI3N6-3H2O requires C 41.43 H 7.17 N 18.12. 

Example 14 

4-Q^'-(3-Pyrrolidin^l-yl.propyl)-gumidinomethyl)-bemoic acid methyl ester bis- 
hydrochloride. 
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The title compound was prepared as in Example 2 with 4-broraomethyl.benzoic acid 
methyl ester replacing 4-chIorobenzyl bromide in step a. 'H NMR (DMSCMj) 11.01 
(IH, br s), 8.37 (IH, br s), 8.12 (IH, br s), 7.95 (2H. d, 9), 7.74 (2H, br s). 7.45 (2H, d, 
9), 4.53 (2H. d. 6), 3.84 (3H. s). 3.48-3.46 (2H, m). 3.31 (2H. m). 3.12-3.08 (2H, m). 
2.96-2.94 (2H, ra), 1.96-1.85 (6H, m). Microanalysis found C 48.92 H 7.66 N 13.38. 
C17H28CI2N4O2-I.5H2O requires C 48.81 H 7.47 N 13.39. 

Example 15 

N-(4-Chlorobenzyl)-N'-(3-morpholin-4-yl-propyl)'guanidine bis-hydrochloride. 
A solution of the product from Example 2 step a (S35mg, 1 .29mmol) and 4-(3- 
aminopn)pyl)-morphoUne (0.425ml, 2.91mmol) in THF (lOmI) and water (1ml) was 
heated at reflux for Ih. The reaction was partitioned between ethyl acetate (40ml) and 
water (40nil) and the aqueous phase was discarded. The organic phase was wadied 
with brine (50ml) and dried over anhydrous sodium sulfate. The filtrate was 
evaporated at reduced pressure and the residue purified by flash column 
chromatography (120:10:1 DCM:methanol:ammonia). The residue was dissolved in 
chloroform (5ml) and treated with hydrogen chloride in 1,4-dioxan (5ml) and the 
solution stirred at ambient temperature for 18h. The solvent was removed at reduced 
pressure and the residue suspended in 1,4-dioxan (lOmI). Filtration of the suspension 
afforded the title compound (120mg, 24%). *H NMR (DMSO-de) 1 1.20 (IH, s), 8.28 
(IH, s). 8.05 (IH, br s), 7.70 (2H. br sX 7.43 (2H, d. 8.4), 7.34 (2H. d, 8.4). 4.42 (2H, 
d). 4.00-3.79 (4H. m). 3.39-3.35 (6H, m), 3.11-2.99 (2H, m). 1.98-1.91 (2H. m). 
Microanalysis found C 47.06 H 6.63 N 13.39 C15H25CI3N4O-O.28 1,4-dioxan requires 
C47.41H6.72N13.71. 

Example 16 

N-(4<:hlorobenzyl)-N'-(2-pynolidin-l-yUthyJ)-gucmi(Unebis-hy<^^^ 
The title compound was prepared as in Example 2 with 2-pyrrolidin-l-yl-ethylamine 
replacing 3-pyrrolidin-l-yl-propylamine in step b. 'H NMR pMSO-</tf) 11.03 (IH, br 
s), 8.47 (IH, br s), 8.21 (IH. br s), 7.87 (2H, br s), 7.54-7.28 (4H, m), 4.49 (2H, d, 6), 
3.68-3.30 (6H, m), 3.05-2.99 (2H, m), 2.01-1.87 (4H, m). Microanalysis found C 
46.84 H 6.62 N 15.72. C,4l23Cl3N4-0.25H2O requires C 46.94 H 6.61 N 1 5.64. 
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Example 17 

N'(4'Chloroben^l)-N'-(4'pyrroItdm-l-yl-buty^^ bis-hydrochloru^ 
Step a l,3*-Bis(tert-hutoxycarhonyl)'l-(l-pent'4-€ny 

The title compound was prepared as in Example 3 step a with 4-penten-l-ol replacing 
4-methoxybenzyl alcohol. NMR 5.88-5.74 (IH, m), 5.08-4.97 (2H, m), 3,54-3.49 
(2H, m), 2.39 (3H, s), 2.1 1-2.04 (2H, m), 1.83-1.70 (2H, m), 1.51 (9H, s), 1.49 (9H, s). 
Step b N,N -Bis(tert'butoxycarbonyI)-N'-(4'ChIorobeF^ '(l-pent-4^nyl)- 
guanidine. A solution of the product from step a (1 .56g, 4.36mmol) and 4- 
chlorobenzylamine (I.20ml, 9.83mmol) in THF (20ml) and wat^- (2ml) was heated at 
rrflux for 24h. The solution was diluted with ethyl acetate (30ml) and washed 
sequentially with water (30ml), 10% aqueous citric acid (30ml) and brine (30ml). The 
organic phase was dried over anhydrous sodium sulfate and the filtrate evaporated at 
reduced pressure. The residue was purified by flash column chromatography (4: 1 
hexaneiethyl acetate) to give the title compound (1.464g, 74%). ^HNMR 7.36-7.23 
(4H, m), 5.82-5.73 (IH, m), 5.03-4.96 (2H, m), 4.40 (2H, br s), 3.68 (2H, bt, 7.2), 
2.08-2.01 (2H, m), 1.68-1.54 (2H, m), 1.49 (9H, s), 1.48 (9H, s). 
Step c N,N'Bis(tert'butoxycarbonyl)-N''{4'<:hloroben^^ *-(l'butan-4'ai)- 
guanidine. Ozone gas was bubbled through a solution of the product from step b 
(SOOmg, 1.1 Immol) in methanol (10ml) at -78^C for 5 minutes. The blue solution was 
purged of colour with nitrogen and then treated at this temperature with methylsulfide 
(0.81ml, 1 1 .Ommol). The reaction mixture was allowed to warm to ambient 
temperature and stirred at this temperature for 2h. The solvent was evaporated at 
reduced pressure and the residue was purified by flash column chromatography (1:1 
hexane:ethyl acetate) to give the title compound (403 mg, 80%). *H NMR 9.75 (IH, 
s), 9.5 (IH, br s), 7.34 (2H, d, 8.4) 7.24 (2H, d, 8.4), 4.40 (2H, s), 3.70 (2H, t, 7.2), 
2.48 (2H, t, 7.2). 1.93-1.83 (2H, m), L54 (9H, s), 1.49 (9H, s). 
Step d N.N'-Bis(ten-butoxycarbonyl)-N*'(4-chlorobenzyl)-^^ '''(4-pyrrolicSn'J'yl- 
butylj-guanidine. To an ice cooled suspension of the product of step c (400mg, 
O.BSnraiol) and pyrrolidine (0.080ml, 0.96mmol) in 1,2-dichloroethane (3ml) was 
added in a single portion sodium triacetoxyborohydride (280mg, 1 .32mmol). The 
coolant was removed and the resultant suspension stirred at ambient temperature for 
2h. The reaction was quenched with saturated aqueous sodium hydrogen carbonate 
(30ml) and extracted twice with ethyl acetate (20ml). The combhied organic phases 
were dried over anhydrous sodium sulfate and the fikrate was evaporated at reduced 
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pressxire. The residue was purified by flash colunin chromatography (90:10:1 
DCM:methanol:animonia) to give the title compound (389mg, 87%). 'h NMR 9.50 
(IH, br s). 7.33 (2H, d, 7.8), 7.24 (2H, d. 7.8), 4.42-4.41 (2H. m). 3.68 (2H, m). 2.51 
(6H, br s), 1.78 (4H, m), 1.69-1.55 (4H, m), 1.49 (9H, s), 1.48 (9H, s). 
5 Step e N-^4-CMorobenzyl)-N'-(4-p)Trolidin^J-yl.buiyl)-^ bis-hydrochloride. 
The title compound was prepared as in Example 2 step c. *H NMR (DMSO-di) U .0 
(IH, br s), 8.26 (IH, br s), 8.03 (IH, br s), 7.64 (2H, m), 7.24 (2H, d, 8.4), 7.33 (2H, d, 
8.4), 4.42 (2H, d, 6), 3.49-3.44 (2H, m), 3.20-3.16 (2H, m). 3.11-3.06 (2H, m), 2.95- 
2.91 (2H, m). 1.97-1.86 (4H, m), 1.73-1.63 (2H, ra). 1.56-1.49 (2H. m). Microanalysis 
10 found C 46.89 H 7.49 N 13.53. C16H27CI3N4-O.6IH2O requires C 46.78 H 7.42 N 
13.64. 

Example 18 

N^4-Chhrqben2yl)-N'-(5-pyrrolU£thJ'yI-pentylJ-guani 

15 The title compound was prepared as in Example 17 with 5-hexen-l-ol replacing 4- 
penten-l-ol in step a. 'H NMR (DMSO-dJj) 1 1.0 (IH, br s), 8.28 (IH, br s), 8.00 (IH, 
br s), 7.64 (2H, m), 7.42 (2H, d, 8.4), 7.33 (2H, d, 8.4), 4.42 (2H. d, 6), 3.50-3.45 (2H, 
m), 3.20-3.13 (2H, m), 3.06-2.93 (4H, m), 1.97-i:86(4H, m). 1.71-1.61 (2H, m), 
1.53-1.43 (2H, m), 1.35-1.28 (2H, m). Microanalysis found C 48.33 H 7.59 N 13.30. 

20 C17H29CI3N4-1 .57H2O requires C 48. 15 H 7.64 N 13.21. 

Example 19 

N'(4-Chhrophenyl)-N''(3-pyrrolian'I-yl-fjrqp^ 

Step a N-(4-Chlorophenyl)-thiourea. To stirred aqueous ammonia (880, 20ml) was 
25 added dropwise with ice-cooling a solution of 4-chlorophenylisothiocyanate (3.39g, 
20.0mmol) in 1,4-dioxan (20ml). The coolant was removed and the resultant 
suspension stirred at ambient temperature for 2h. The solid was removed by filtration 
and the filter-cake washed with water (50ml). The title compound was dried in vacuo 
(50°C) for 1 6h and isolated as a white solid (2.90g, 78%). *H NMR (jyMSO-di) 9.72 
30 (IH, br s), 7.61-7.32 (6H, br m). 

Step b J-(4-ChIorophenyl)-2-methyl-2-atiopseudourea hydroiodide. To a solution of 
the product of stqi a (2.82g, 15. 1 Immol) in acetone (30ml) was added lodomethane 
(1.41ml, 22.65mmol) aiid the resultant reaction mixture was heated at reflux for Ih. 
The solvent was ranoved at reduced pressure and the residue su^ended in ethyl 
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acetate (50ml). The solid was removed by filtration and the filter-cake washed with 
ethyl acetate (50ml) to give the title compound as a white solid (4.53g, 91%). 'h 
NMR (DMSO-«fe) 1 1-9 (3H, br s). 7.57 (2H, d. 8.7), 7.36 (2H, d, 8.7). 2.68 (3H, s). 
Step c N-^4-CMorophero>l)-N'-(3-pyrrolicUn-J-ylrpropyl)-gmmidim^ A solution of the 
5 product of step b (986mg, 3.00mmol) and N-(3-aminopropyl)-pyrrolidine (0.948nil, 
7.50mmol) in ethanol (10ml) was heated at reflux for 16h. The solvent was removed at 
reduced pressure and the residue suspended in aqueous anmionia (880, 25ml). The 
solid was removed by filtration and the filter-cake washed sequentially with water 
(50ml) and diethyl ether (50ml) to give the title compound as a white solid (585mg, 
69%). 'H NMR (DMSO^,) 7.18.7.12 (2H, m), 6.76-6.66 (2H. m), 5.8-4,8 (3H, br s), 
3.12 (2H, t, 6.9), 2.43-2.36 (6H, m), 1.69-1.56 (6H, m). Microanalysis found C 60.01 
H 7.62 N 19.74. Cj4HaiCIN4 requires C 59.88 H 7.54 N 19.95. 

Example 20 

N-^2-{4-Chlarophenyl)ethyl)-N'-(3ifyn'oli<Un-l'yl-propyl)- bis- 
hydrochloride. 

The title compound was prepared as in Example 3 witii 2-(4-chlorophenyl)-ethanol 
replacing 4-methoxybenzyI alcohol in step a. 'H NMR (DMSO-de) 1 1.04 (IH, br s), 
7.92 (IH, br s), 7.80 (IH, br s), 7.59 (2H, br s). 7.38-7.30 (4H, m), 3.50-3.23 (6H. m), 
3.1 1-3.08 (2H, m), 2.98-2.92 (2H, m), 2.79 (2H. t, 7.5), 2.00-1.82 (6H. m). 
Microanalysis found C 50.31 H 7.17 N 14.41. C,6Ha7Cl3N4 requires C 50.34 H 7. 13 
N 14.68. 

Example 21 

N-{3-(4<:MorophenyIJpropyl)-N'-(3-pyrrolian-I'yl-propyl)'gumi^ 
hycb-ochloride. 

The title compound was prepared as in Example 3 with 3-(4-chlorophenyI)-propanol 
replacing 4-raethoxybenzyl alcohol in step a. *HMMR (DMSO-fij) 11.0 (IH, br s), 
7.92 (2H, br s), 7.58 (2H, m). 7.32 (2H, d, 9), 7.24 (2H, d, 9), 3.49-3.47 (2H, m), 3.25 
(2H. m). 3.17-3.12 (4H. m), 2.99-2.77 (2H, br m). 2.63 (2H, t, 7.5), 1.97-1.71 (8H, m). 
Microanalysis found C 51.28 H 7.43 N 13.84. Ci7Ha9Cl3N4 requires C 51.59 H 7.39 
N 14.16. 
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Example 22 

N-(4'Phenyllmtyl)-N'^3-pynoli<£n-l-yl'proi^l)-ffimi<U^^ 
The title compoimd was prepared as in Example 3 with 4-ph«iyl-butan-l-ol replacing 
4-methoxybenzyl alcohol in step a. 'H NMR (DMSO-dk) 1 107 (IH, br s), 7.92 (IH, 
5 br s), 7.84 (IH, br s), 7.57 (2H, br s), 7.29-7.13 (5H, m), 3.51-3.46 (2H, m). 3.28-3.26 
(2H, m), 3.17-3.11 (4H, m), 2.98-2.96 (2H, m), 2.61-2.56 (2H, m), 1.97-1.84 (6H, m), 
1.65-1.42 (4H, m). Microanalysis found C 52.70 H 8.77 N 13.43. C,7H32Cl2N4-2H20 
requires C 52.55 H 8.82 N 13.62. 

10 Example 23 

N-^2-^4-Chlorophenyl)ethyl)-N'-(2-pynotidin-l-yl-^thyl)-guam 
The title compound was prepared as in example 3 with 2-(4-chlorophenyI>ethanol 
replacing 4>methoxybenzyl alcohol in stq) a, and 2-pyrrolidin-l -yl-ethylamine 
replacing 3-pyrrolidin-l-yl-propylamine in step b. 'H NMR (DMSO-d<i) 10.97 (IH, br 
15 s), 7.94 (IH, br s). 7.86 (IH, br s). 7 68 (2H, br s), 7.38-7.31 (4H, m), 3.59-3.22 (8H, 
m), 3.00-2.99 (2H, m), 2.81 (2H. t. 6), 1.99-1.87 (4H, m). 

Example 24 

N-^2-(4-CMorophenyl)ethyl)-N'-(4-pyrroMm-l-yl-^tyI)-guanidim bis4iydrocMoride 
20 The title compound was prepared as in Example 1 7 with 2-(4-chlorophenyl)- 

ethylamine replacing 4-chloroben^lamine in stq) b. 'HNMR (DMSO-d^) 10.9 (IH, 
br s), 7.81 (IH, br s), 7.69 (IH, br s), 7.51 (2H. m), 7.37 (2H, d, 8.7), 7.29 (2H, d, 8.7). 
3.48-3.35 (4H, m), 3.14-3.06 (4H, m), 2.97-2.93 (2H, m), 2.78 (2H, t. 7.2), 2.00-1.87 
(4H, m), 1.73-1.63 (2H, m), 1.53-1.43 (2H, m). Microanalysis found C 45.33 H 7.78 N 
25 12.39. C17H29CI3N4-3H2O requires C 45.39 H 7.84 N 12.45. 

Example 25 

N-f2-(4-ChIorophenylJethyJ)'N'-(5'pynoMi^^^ bis- 
hydrochloride 

30 The title compound was prq)ared as in Example 17 with 5-hexen-l-ol r^lacing 4- 
penten-l-oi in step a, and 2-(4-chlorophenyl)-ethylamine replacing 4- 
chlordbemylamine in step b. *HNMR (DMS0-<3fe) 10.84 (IH, br s), 7.78 (IH, br s), 
7.69 (IH, brs), 7.49 (2H, br s). 7.38-7.29 (4H, m), 3.51-3.37 (4H, m), 3.14-3.03 (4H, 
m), 2.98-2.90 (2H, m), 2.78 (2H, t, 7.2), 1.99-1.84 (4H, m), 1.72-1.62 (2H, m). 1.48- 
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1.41 (20, m), 1.36-1.29 (2H, m). Microanalysis found C 52.33 H 7.91 N 13.38. 
CnH3iCl3N4-requires C 52.75 H 7.62 N 13.67. 

Example 26 

5 N-(2-(4-Bromophenyl)ethyl)-N'~(3-pynoUdm-J-yl-propyl)-gu<^ 
hydrochloric 

The title compound was prepared as in Example 3 with 2-(4-bromophenyl)-ethanol 
replacing 4-methoxybenzyl alcohol in step a. NMR (DMSO-</tf) II. 12 (IH, br s), 
8.00 (IH, br s). 7.89 (IH, br s). 7.64 (2H, br sX 7.47 (2H, d, 9), 7.25 (2H, d, 9), 3.48- 
10 3.26 (6H, m), 3.15-3.10 (2H, m), 2.99-2.95 (2H, m), 2.77 (2H, t, 7.2), 1.97-1.87 (6H, 
m). Microanalysis found C 44.77 H 6.59 N 13.29. CieHzrBrCbN^ requires C 45.09 H 
6.39N 13.14. 

Example 27 

1 5 N-(4-CMoroberizyl)-N'-(2-(l-methyl-pyrroMm-2-yl)-ethyl)-gucm^ bis- 
hydrochloride. The product was prepared as in Example 2 with 2-(l -methyl- 
pyn-olidm-2-yl)-ethylamine replacing 3-pyrrolidin-l-yl-propylamine in step a. 'H 
NMR (DMSO^tf) 10.84 (IH, br s), 8.28 (IH, br s), 8.05 (IH, br t, 6), 7.69 (2H, br s), 
7.46-7.23 (4H, ra), 4.42 (2H, d. 6), 3.46-2.90 (5H, m), 2.74-2.73 (3H, br s), 2.14-1.87 

20 (6H, m). Microanalysis found C 49.05 H 6.88 N 15.32 C15H2SCI3N4 requires C 48.99 
H 6.85 N 15.24. 

Example 28 

N-AdamanUm-J-yl'methyl--N-(3-p)TrolieBn-I-yl-propyI)-guan^ 
25 The title compound was prepared as in Example 17 with 3-buten-l-ol replacing 4- 
penten-l-ol in step a, and adamantan-l-yl-methylamine replacing 4- 
chlorobenzylamine in step b. 'H NMR (DMSO-t/g) 10.9 (IH, br s), 7.94 (IH, br s), 
7.65 (IH, br s), 7.57 (2H, m), 3.53-3.48 (2H, m), 3.29-3.24 (2H, m), 3,17-3.12 (2H. 
m), 2.99-2.93 (2H, m), 2.83 (2H, d, 5.7), 1.98-1.87 (9H, m), 1.69-1.56 (6H, m), 1.49 
30 (6H, br s). Microanalysis found C 52.99 H 9.57 N 12.92. Ci9H36a2N4-2HaO requires 
C 53.39 H 9.43 N 13. IL 

Example 29 

N-Adanumtm-l-yi~methyl-N'-(4-pynolidin-l-yl-butyl)-guam^ 
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The title compound was prepared as in Example 17 with adamantan-l-yl-methylamine 
replacing 4-chloroben2yIamine in step b. 'HNMR (pMSO-</(j) 10.86 (IH, br s), 7.92 
(IH. brs), 7.67 (IH, brs), 7.52 (2H. brs), 3.51-3.46 (2H, m), 3.20-3.06 (4H, m), 3.00- 
2.91 (2H, m), 2.83 (2H, d, 5.7). 2.00-1.84 (7H, m). 1.77-1.50 (16H, m). Microanalysis 
5 found C 54.25 H 9.72 N 12.46. C20H38CI2N4-2H2O requires C 54.41 H 9.59 N 12.69. 

Example 30 

N- Adammtm-l-yl-nKthyl-N'-(5-ffynolidin-l-yl-perityl)~gu^ bis-hydrochloride 
The title compound was prepared as in Example 17 with 5-hexen-l-ol replacing 4- 
10 penten-l-ol in step a, and adamantan-l-yl-methylamine replacing 4- 

chlorobenzylaraine in step b. 'HNMR (DMSO-Jtf) 10.80 (IH, br s), 7.84 (IH, br s), 
7.63 (IH, br s), 7.49 (2H, br s), 3.49-3.44 (2H, m). 3.17-3.90 (6H, m), 2.82 (2H, d, 
5.7), 1.94-1.86 (7H, m), 1.73-1.49 (16H, m), 1.40-1.35 (2H, m). Microanalysis found 
C 54.09 H 9.77 N 12.01. C21H40CI2N4-2.6H2O requires C 54.09 H 9.77 N 12.01. 

15 

Example 31 

N- Adammtm-l-yl'mea^l-N'-(6-pynoUdin-l-yl4iejQfl)-guani(bne bis-hydrochloride 
The title compound was prepared as Example 17 with 6-hq>ten-l-ol r^lacing 4- 
penten-l-ol in step a and adamantan-l-yl-methylamine replacing 4-chlorobenzylamine 
20 in step b. 'H NMR (DMSO-cfe) 10.91 (IH, br s), 7.86 (IH, br s). 7.69 (IH, br s), 7.49 
(2H, br s), 3.48-3.43 (2H, m), 3. 16-3.02 (4H. m), 2.96-2.90 (2H, m), 2.84 (2H, d, 6), 
1.98-1.84 (7H, m), 1.68-1.49 (16H, m), 1.32 (4H, br s). Microanalysis found C 56.07 
H 9.89 N 1 1.88. C22H«a2N4-2H20 requires C 56.28 H 9.88 N 1 1 .93. 

25 Example 32 

N-Adamanm'J-yl-metfo'l-N'-C7-pyrrolidin-J'yl'heptyl)-guanidine bis-hy 
The title compound was prepared as in Example 17 with 7-octen-l-ol replacing 4- 
poiten-l-ol in step a and adamantan-l-yl-methylamine replacing 4-chlorobenzylamine 
in step b. 'HNMR (DMSO-d^j) 10.85 (IH, br s), 7.81 (IH, br s), 7.65 (IH, br s), 7.47 
30 (2H, br s), 3.48-3.43 (2H, m), 3.16-2.89 (6H, m), 2.84 (2H, d, 6), 1.98-1.83 (7H, m), 
1.68-1.56 (8H, m), 1.48 (8H, br s), 1.29 (6H, m). Microanalysis found C 58.15 H 
10.30 N 1 1.84. C23H44CI2N4-I.66H2O requires C 57.86 H 9.99 N 1 1.73. 
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Example 33 

N-^-Adammtan-I'yl-^ihyl)~N'-(3-pynvlidm-J-yl-p^^ bis- 
hydroddoride. 

The title compound was prepared as in Example 3 with 2-adamantan-l-yl-ethanol 
5 replacing 4-methoxyben2yl alcohol in step a. 'H NMR (DUSO-di) 10.94 (IH, br s), 
7.79 (IH, br s). 7.55 (IH. br s), 7.49 (2H, br s), 3.50-3.49 (2H, m), 3.30-3.24 (2H, m), 
3.14-3.11 (4H, m), 2.9-2.94 (2H, m), 1.98-1.86 (9H, m), 1.70-1.58 (6H, m), 1.49-1.39 
(6H, m), 1.32-1.27 (2H). Microanalysis found C 56.35 H 9.69N 13.28. C20H38CI2N4- 
H2O requires C 56.73 H 9.52 N 13.23. 

10 

Example 34 

N-^SrAdammtm-J-yl-propylJ-N'-fS-pyrroMn-J-yl-propylJ-gu^^ Ns- 
hydrochloride. 

The title compound was prepared as in Example 3 with 3-adamantan-l-yl-propanoI 
15 replacing 4-methoxybenzyl alcohol in step a. 'H NMR (DMSO-</«j) 10.97 (IH, br s), 
7.82 (IH, br s). 7.70 (IH, br s), 7.50 (2H, br s), 3.53-3.46 (2H, m), 3.28-3.24 (2H, m), 
3.16-3.07 (4H, m). 3.01-2.91 (2H, m), 1.98-1.86 (9H, m), 1.68-1.56 (6H, m), 1.47-1.43 
(8H, m), 1.06-1.01 (2H, m). Microanalysis found C 59.69 H 10.00 N 13.04. 
C21H40CI2N4-O.28H2O requires C 59.41 H 9.63 N 13.20. 

20 

Example 35 

N-^2'Adamantan-J-yl-ethyl)-N'-{4'pyn-olidin-l'yl-4mtyl)-gm 

Step a 2-Pent-4-enyl-isoindole'J.3'ieone. The potassium derivative of phthalimide 

(7.1 Ig, 38.4mmol).and 5-bromo-l-pentene (5.00ml, 42.2mmol) in DMF (100ml) were 

25 heated at 70°C for 2h. The reaction mixture was allowed to cool to ambient 

temperature and diluted with ethyl acetate (100ml). The organic phase was washed 
sequentially twice with water (250ml) and brine (250ml) and was dried over 
anhydrous magnesium sulfate. The filtrate was evaporated at reduced pressure to give 
the title compound (6.44g, 78%). *H NMR 7.86-7.82 (2H, m), 7.74-7.70 (2H, m), 

30 5.87-5.78 (IH, m). 5.10-4.96 (2H, m). 3.71 (2H, t^ 7.2). 2.16-2.05 (2H, m). 1.85-1.75 
(2H.m). 

Step b Hli-Dioxo-l.S-dihydro-isoindol-l'yty-butyraldeh^ The title compound 
was prepared as in Example 17 step c with the product from Example 35 step a 
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replacing the product of Example 17 step b. 'H NMR 9.78 (IH, t, 1.2), 7.88-7.82 (2H, 
m), 7.76 (2H. m). 3.77-3.72 (2H. m), 2.57-2.52 (2H. m), 2.05-2.00 (2H. m). 
Step c 2-(4-Pyirolidin-J-yl-buiyI)-isoindole'J,3-dione. The title compound was 
prepared as in Example 17 step d with the product from Example 35 step b replacing 
5 the product of Example 17 step c. NMR 7.85-7.80 (2H, m), 7.73-7.68 (2H, m). 
3.71 (2H. t, 7.2). 2.49-2.44 (6H. m). 1.78-1.68 (6H, m), 1.61-1.51 (2H, m). 
Step d 4-Pyrrolidin-l-yl-butylamine. A solution of the product from step c (4.32g, 
15.9mmol) and hydrazine hydrate (3.85ml, 79.4mmol) in ethanol (75ml) was heated at 
reflux for 1 . 5h. The resultant white suspension was diluted with further ethahol 
10 (50ml) and the solid removed by filtration. The filtrate was evaporated at reduced 
pressure and the residue was suspended in chloroform (50ml). The solid was removed 
by filtration and the filtrate evaporated at reduced pressure to afford the title 
compound (1.91g. 85%). 'HNMR 2.74-2.69 (2H, m), 2.52-2.42 (6H, m), 1.83-1.75 
(4H,m), 1.64-1.46 (6H,m). 
15 StzpeN-^2-Adamantan-l-yUthyl)-N''(4-pynolidin-l^^^^ 

hydrochloride. The title compound was prepared as m Example 3 with 2-adamantan-l- 
yl-ethanol replacing 4-methoxybenzyl alcohol m step a, and 4-pyrrolidin-l-yl- 
butylamine replacing 3-pyrroUdin-l-yl-propylamine in step b. NMR (DMSO-dtf) 
10.96 (IH, br s), 7.83 (IH, br s), 7.60 (IH. br s), 7.47 (2H, br s), 3.49-3.44 (2H, m), 
20 3.19-3.04 (6H, m), 2.97-2.95 (2H. m). 1.97-1.87 (7H. m). 1.76-1.48 (16H, m), 1.30- 
1.25 (2H). Microanalysis found C 57.79 H 9.88 N 12.83. C2iH<oCl2N4-HjO requires C 
57.65 H 9.68 N 12.81. 

Example 36 

25 N-(3-Adcmantan-I-yI-propyl)-N'-{4'pyn'plian-]-yl'b^^ bis- 
hydrochloride 

The title compound was prepared as in Example 3 with 3-adamantan-l-yl-propanol 
replacing 4-methoxyben2yl alcohol in step a, and 4-pyrrolidin-l-yl-butylamine 
replacing 3-pyrrolidin-l-yl-propylamine in step b. NMR (DMSO-dtf) 10.98 (IH, br 
30 s), 7.85 (IH, br s), 7.73 (IH, br s), 7.49 (2H, br s), 3.47-3.45 (2H, m), 3.17-2.95 (8H, 
m), 1.96-1.43 (25H, m). 1.06-1.01 (2H,m). Microanalysis found C 58.71 H 10.24N 
12.16. C22H42CI2N4-H2O requires C 58.52 H 9.82 N 12.41. 
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Examples? 

N-^2-Adammtcoi-J'yUthyl)-N'-^5-p)rroMn-J-y^^ bis- 
hydrochkride 

The title compound was prepared as in Example 35 with 6-bromo-l-h»cene replacing 
5 5-bromo-l-pentene in step a. 'H NMR (DMSO-titf) 1 1.0 (IH, br s), 7.80 (IH, br s), 
7.50 (IH, br s), 7.43 (2H, br s), 3.47-3.43 (4H, m), 3.14-2.94 (6H, m), 1.98-1.86 (7H, 
m), 1.69-1.25 (20H, m). Microanalysis found C 57.71 H 10.28 N 11.89. C22H42CI2N4- 
1 .4H2O requires C 57.60 H 9.84 N 12.21. 

10 Example 38 

N-^3~Adanumtan-l-yl-f»vpyl)-N'-(5-f^rrolidin-l'yl'penty^ 
hydroddoride 

The title compound was prepared as in Example 3 with 3-adamantan-l-yl-propanol 
replacing 4-methoxybenzyralcohol in step a, and 5-pyrrolidin-l-yl-pentylaniine 
15 replacing 3-pyrrolidin-l-yl-propylamine in step b. 'H NMR (DMSO-de) 10.84 (IH, br 
s), 7.72 (IH, br s), 7.64 (IH, br s), 7.43 (2H. br s). 3.47-3.45 (2H. m), 3.14-3.04 (6H, 
m), 2.96-2.94 (2H. m), 1.97-1.91 (7H, m), 1.69-1.34 (20H, m), 1.06-1.00 (2H.m), 
Microanalysis found C 59.42 H 10. 17 N 12.22. C23H44CI2N4-H2O requires C 59.34 H 
9.96 N 12.03. 

20 

Example 39 

N<:ychhexyl-niethyl-N''(3-pynolidin-J-yl'^ropyl)--guamdi^^ 
The title compound was prepared as in Example 17 with 3-buten-l-ol replacing 4- 
pentoi-l-ol in stq) a, and cycloh«cyl-methylamine replacing 4-chlorobenzyIaniihe in 
25 stepb. *HNMR(DMSO^) 11.0 (IH, br s), 7.82 (IH, br s), 7.71 (IH, br s), 7.50 (2H, 
m), 3.56-3.48 (2H, in), 3.29-3.23 (2H, m), 3.16-3.11 (2H, m), 3.00-2.93 (4H, m), 1,98- 
1.83 (6H. m), 1.71-1.67 (5H, m), 1.47-1.46 (IH, m). 1.21-1.08 (3H, m), 0.95-0.84 
(2H). Microanalysis found C 48.04 H 9.69 N 14.98. C15H32CI2N4-2H2O requires C 
48.00 H 9.67 N 14.93. 

30 

Example 40 

N-<:ydohexyl'meaofI-N'-(4-pyrrolidm-J-yl-butyl)-gucmi^ bis-hydrocMoride 
The title con^xiund was prepared as in Example 17 wiA cydohexyl-methylamine 
replacing 4-chlorobenzylanune in step b. 'HNMR (DMSO-de)! 1.0 (IH, br s), 7.90 
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(IH, br s), 7.80 (IH, br s), 7.51 (2H. m), 3.50-3.45 (2H, m), 3.20-3.07 (4H, m), 3.00- 
2.96 (4H, m), 1.97-1.85 (4H, m), 1.72-1.45 (lOH, m), 1.20-1.08 (3H, m), 0.95-0.87 
(2H, m). Microanalysis found C 48.40 H 9.90 N 13.96. C16H34CI2N4-2.5H2O requires 
C 48.23 H 9.87 N 14.06. 
5 ' . , 

Example 41 

N-CyclohexyI-methyl-N'-(5-pyrrolidin-l-yl-pentyl)-gucmidinebis~hy^^ 
The title compound was prepared as in Example 17 with 5-hexen-l-ol replacing 4- 
pentra-l-ol in step a, and cyclohexyl-methylamine repladng 4-chlorobenzylamine in 
10 step b. NMR (DMSO-i/tf) 10.9 (IH, br s), 7.78 (IH. br s), 7.72 (IH, br s). 7.45 (2H, 
m), 3.50-3.44 (2H,m), 3.17-2.90 (8H, m), 1.99-1.83 (4H,m), 1.70-1.63 (7H, m), 1.51- 
1.31 (5H, m), 1 .20-1 .06 (3H, m), 0.95-0.87 (2H, m). Microanalysis found C 55.57 H 
9.88 N 15.25. C17H36CI2N4 requires C 55.28 H 10.03 N 14.97. 

15 Example 42 

N-(2-CyclohexyI-ethylJ-N'-(3-pyrroMm-I-yl-propyl)-guemjd^ 
The title compound was prepared as in Example 3 with 2-cyclohexyl-ethanol replacing 
4-methoxyben2yl alcohol in step a. *H NMR (DMSO-its) 10.92 (IH, br s), 7.78 (IH, 
brs), 7.64(lH,brs), 7.49 (2H, brs), 3.50-3.46 (2H. m). 3.28-3.25 (2H, m), 3.14-3.12 
20 (4H, m), 2.99-2.96 (2H, m), 1.98-1.86 (6H, m), 1.68-1.65 (5H, m), 1.47-1.09 (6H, m). 
0.93-0.86 (2H, m). Microanalysis found C 49.49 H 10.18 N 14.44. Ci<;H34Cl2N4- 
2HaO requires C 49.35 H 9.84 N 14.39. 

Example 43 

25 N-(3-Cyclohexyl-propyl)-N'-(3-pyrrolidinrJ-yl-propyl)-gucmi(Umbis-hy 

The title compound was prepared as in Example 3 with 3-cycIohexyI-propanol 
replacing 4-methoxybenzyl alcohol in step a. NMR (DMSO-ci^j) 11.1 (IH, br s), 
7.92 (IH, br s), 7.81 (IH, br s), 7.56 (2H, br s), 3.48-3.47 (2H, m), 3.29-3.24 (2H, m),. 
3.17-3.06 (4H. m), 2.99-2.97 (2H, m), 1.97-1.86 (6H, m), 1.67-1.63 (5H, m), 1.49-1.44 

30 (2H, m), 1 . 19-1 .05 (6H,m). 0.89-0.82 (2H. m). Microanalysis found C 53. 14 H 10. 16 
N 14.28. C17H36CI2N4-H2O requires C 52.98 H 9.94 N 14.54. 

Example 44 

N'(J(R)-Cyclohexyl-eihylJ-N'-(4-pynolidin-J-yI-butyl)-gu(mi^^ 
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The title compound was prepared as in Example 1 7 with l-(R)-cycIohexyl-ethylainine 
replacing 4-chlorobenzylaniine in step b. 'H NMR (DMSO-d^) 10.9 (IH br s), 7.80 
(IH, br s), 7.58 (IH, d, 9), 7.46 (2H, m), 3.48-3.46 (3H, m), 3.20-3.06 (4H, m). 2.97- 
2.91 (2H, m), 1.97-1.85 (4H, m). 1.76-1.49 (9H, m), 1.30-0.91 (9H, m). Microanalysis 
5 found C 50.49 H 10. 14 N 13.66. C17H36CI2N4-2H2O requires C 50.61 H 9.99 N 
13.89. 

Example 45 

N-(l(S)-Cyclohexyl-^thyl)-N'(4-pyrrolidin-l-yl-hutyl)-gumiAm 
10 The title compound was prepared as in Example 17 with l-(S)-cyclohe;tyl-ethylamine 
replacmg 4-chlorobenzylamine in step b. 'HNMR (DMSO-4;)10.9 (IH br sX 7.80 
(IH, br s), 7.58 (IH, d, 9), 7.46 (2H. m), 3.48-3.46 (3H, m), 3.20-3.06 (4H, m), 2.97- 
2.91 (2H, m), 1.97-1.85 (4H, m), 1.76-1.49 (9H, m), 1.30-0.91 (9H, m). Microanalysis 
found C 50.49 H 10.14 N 13.66. Ci7H36Cl2N4-2HaO requires C 50.61 H 9.99 N 
15 13.89. 

Example 46 

N-<^ycIoheptyI-meihyI-NX5-pyrroljdin-J-yl-penfyl)-guanidim bis-hydro 
The title compound was prepared as in Example 3 with cycloheptyl-methanol 
20 replacing 4-methoxybenzyl alcohol in step a, and 5-pyrrolidin-l-yl-pentylanune 

repalcing 3-pyrrolidin-l-yl-propylamme in step b. 'H NMR (DMSO-de) 10.88 (iB, br 
s). 7.78-7.74 (2H, m), 7.46 (2H, s), 3.50-3.44 (2H, m), 3.17-2.94 (8H, m), 1.99-1.83 
(4H, m), 1.70-1.38 (17H, m), 1.19-1.09 (2H, m). Microanalysis found C 47.74 H 10.45 
N 12.33. C18H38CI2N4-4H2O requires C 47.67 H 10.22 N 12.35. 

25 

Example 47 

N-Bemyl-N'-(5-pyrroUdin'l-yl-pentyl)-gucmidim bis-hydrochloride 
The title compound was prepared as in Example 17 with 5-hexen-l-ol replacing 4- 
penten-l-ol in step a, and benzylamine replacing 4-chlorobenzylamine in step b. ^H 
30 NMR (DMSO-^/e) 10.7 (IH, br s). 8.09 (IH, br s), 7.85 (IH, br s), 7.56 (2H[. br s), 
7.40-7.27 (5H, m), 4.43 (2H. d, 6), 3.47-3.46 (2H. m). 3.17-2.92 (6H. m). 1.97-1.86 
(4H, m), 1.66 (2H, m), 1.49-1.46 (2H, m), 1.33-1.30 (2H, m). Microanalysis found C 
51.62 H 8.71 N 14.25. C17H30CI2N4-2H2O requires C 51.38 H 8.62 N 14.10. 
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Example 48 

N-(2'Metfo^lberi^l)-N'-(5'j^rolid!n-^ 

The title compound was prepared as in Example 1 7 with 5-hexen-l -ol replacing 4- 
penten-l-ol in step a, and 2-methylbenzylamine replacing 4-chlorobenzylamine in step 
5 b. *H NMR (DMSO-i/6) 1 0.9 (IH, br s), 8.02 (2H, br s), 7.64 (2H, br s), 7.20 (4H, m), 
4.40 (2H, d, 6), 3.46-3.43 (2H, m), 3.20-3.18 (2H, ni), 3.05-2.93 (4H, m), 2.28 (3H, s), 
1.96-1.87 (4H, m), 1.68 (2H, m), 1.51-1.48 (2H, m), 1.36-1.30 (2H, m). Microanalysis 
found C 48.48 H 8.98 N 12.33. C18H32CI2N4-4H2O requires C 48.32 H 9.01 N 12.52. 

10 Example 49 

N'(l(S)'Ph€ro^I-etfo^J)-N-(5-pynolidm^^^ 

The title compound was prepared as in Example 17 with 5-hexen-l -ol replacing 4- 
penten-l-ol in step a, and l-(S)-phenylethylamine replacing 4-'Chlorobenzylamine in 
step b. ^HNMR (DMSO^d) 10.8 (IH, br s), 8.35 (IH, br s), 7.90 (IH, br s), 7.58 (2H, 
15 br s), 7.40-7.24 (5H, m), 4.94-4.86 (IH, m), 3,46-3.43 (2H, m), 3.13-2.91 (6H, m), 
1.96-1.86 (4H, m), 1.63 (2H, m), 1.41-1.39 (5H, m), 1.24 (2H, m). Microanalysis 
found C 52.49 H 8.73 N 13.41. Ci8H32Cl2N4-2H20 requires C 52.55 H 8.82 N 13.62. 

Example SO 

20 N'Benzyl'N-methyl'N'-CS'pyrroIidin'J^^^ bis-^iydrochloride 
Step hN,N-Bis(ten-butaxyccff'lK}nyI)^^ To an ice- 

cooled solution of N-benzylmethylamine (1.94ral, 15.0mmol) in DCM (90ml) was 
added sequentially triethylamine (6.26ml, 45.0mmol), l,3-bis(/^r/-butoxycarbonyl)-2- 
methyl-2-thiopseudourea (2.90g, lO.Ommol) and mercury (D) chloride (2.72g, 

25 lO.Ommol). The coolant was removed and the resultant suspension was stirred at 
ambient temperature for 72h. The suspension was filtered through a plug of celite and 
the fiher-cake was washed with further DCM (20ml). The filtrate was washed 
sequentially with 10% aqueous citric acid (lOOml), 10% aqueous potassium carbonate 
(100ml) and brine (100ml). The organic phase was dried over anhydrous magnesium 

30 sulfate and the filtrate was evaporated at reduced pressure. The crude residue was 
purified by flash column chromatography (3 : 1 hexane ethyl acetate) to afford the title 
compound (3.02g, 83^). ^HNMR 10.17 (IH, br s), 7.38-7.27 (5H, m), 4.71 (2H, br 
s). 2.90 (3Ii s), 1.52 (9H, s), 1.50 (9H, s). 
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Step b NM'-Bis(xen-butaKycarbonyl)'N-(5-bromo-pentyl)-N' '-bemyl'N"-methyl- 
guanidine. To an ice-cooled solution of the product from step a (1.07g, 2.9Smmol) in 
DMF (lOmI) was added sodium hydride (60% dispersion in mineral oil, 141mg, 
3.S8mmol) in a single portion. The coolant was removed and the suspension was 
5 stirred at ambient temperature for 20 minutes. The suspension was re-cooled in ice 
and treated in a single portion with 1,5-dibromopentane (1.20ral, 8.81mmol). The 
coolant was removed and the reaction mixture was stirred at ambient temperature for 
1 8h. The reaction was quenched with water (50ml) and extracted with ethyl acetate 
(40ml). The aqueous phase was discarded and the organic phase washed twice with 
10 brine (40ml) and dried over anhydrous magnesium sulfate. The filtrate was 
evaporated at reduced pressure and the erode residue purified by flash cohunn 
chromatography (3:1 hexane ethyl acetate) to aflFord the title compound (1.24g, 82%). 
Step c N.N'-Bis(tm-butoxycarbonyI)-N''-bemyl-N''-meihyl-N'-(^^^ 
pentylj-giumidine. To an ice-cooled solution of the product from st^ b (1.24g, 
1 5 2.42mmol) in acetonitrile (6ml) was treated with pyrrolidine (0.404ral, 4. 84mmol). 
The coolant was removed and the reaction mixture was stirred at ambiem temperature 
for 18h. The solvent was evaporated at reduced pressure and the crude residue was 
purified by flash column chromatography (100: 10: 1 DCM:methanol:ammonia) to 
afford the title compound (1 . 14g, 94%). 
20 Step d N'Bemyl-N-methyl-N'-(5-pynolidm-l-yl-pentyl)-gumm^ bis-hydrochhride. 
The title compound was prepared as in Example 2 stqj c with the prxxhict fix)m 
Example 50 step c replacing the product of Example 2 step b. *H NMR (DMSO-<fe) 
11.1 (IH, br s), 7.84 (IH, br s), 7.75 (2H, br s), 7.42-7,19 (5H. m). 4.66 (2H, s), 3.45- 
3.41 (2H, m), 3.24-3.22 (2H, m), 3,03-2.93 (7H, m), 1.96-1.89 (4H, m), 1.68 (2H. m). 
25 1.51-1.49 (2H, m), 1.30-1.28 (2H, m). Microanalysis found C 50.22 H 9.04 N 13.07. 
C18H32CI2N4-3H2O requires C 50.34 H 8.92 N 13.05: 

Example 51 

N-^5-Pyrrolidin-l'yl.pentyl)'3,4-dihydro-m-iscMptimlin^^ bis- 
30 hydrochloride. 

The title compound was prepared as in Example 50 with tetrahydroisoquinoline 
replacing N-benzylamine in step a. 'H NMR (DMSO-di;) 11.1 (IH, br s), 8.01 (IH, br 
s), 7.83 (2H, br s), 7.22-7.15 (4H. m), 4.62 (iZH, s), 3.65 (2H, t, 6), 3.46-3.44 (2H, m), 
3.25r3.24 (2H, m), 3.06-3.03 (2H, m), 2.92-2.88 (4H, m), 1.96-1.89 (4H, m), 1.70 (2H. 
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m), 1.56 (2H, m), 1.35 (2H, m). Microanalysis found C 54.14 H 8.66 N 12.99. 
C19H32CI2N4-2H2O requires C 53.92 H 8.57 N 13.24. 

Example 52 

5 NM'-Bis-( 4<:Moroberayl)-N'^4-f>yrrolidin-l-yl-butyl)-guamdirie bis4iydrochloride 
Step a (4-ChlorobenzyI)-carbamic acid tcrt-butyl ester. To a stirred solution of 4- 
chlorobenzylamine (9.86g, 69.6mmol) in 1,4-dioxan (100ml) was added dropwise a 
solution of di-ter/-butyldicarbonate (15.2g, 696mmol) in l,4^ioxan (50ml). The 
solution was stirred at ambient temperature for 45 minutes and then the solvent was 

10 evaporated at reduced pressure. The residue was suspended in hexane (3 OOml) and the 
solid recovered by filtration. The solid was washed with further hexane (50ml) and 
dried in vacuo at 50°C to aflford the title compound (I3.5g, 80%). 'H NMR 7.31-7.20 
(4H. m), 4.80 (IH. br s), 4.27 (2H. d, 5.7), 1 .46 (9H, s). 
Step b (4-Chloroberayl)-pent-4-^iiyl-carbamic acid tet butyl ester. The title 

15 compound was prepared as in Example 35 step a with the product from Example 52 
step a repladng the potassium derivative of phthalimide. NMR 7.3 1 (2H, d, 7.8), 
7.18 (2H, d, 7.8), 5.84-5.71 (IH, m), 5.04-4.95 (2H, m), 4.39 (2H br s), 3.16 (2H, br 
s), 2.05-1.98 (2H, m), 1.62-1.57 (2H, m), 1.47 (9H, s). 

Step c (4-Chlorobenzyl)-pent-4-enyl-amine bis-hydrochloride. The title compound 
20 was prepared as in Example 2 step c with the product from Example 52 step b 

replacing the product of Example 2 step b. 'HNMR 9.57 (2H, br s), 7.64 (2H, d, 8.4), 
7.49 (2H, d, 8.4). 5.83-5.70 (IH, m), 5.07-4.96 (2H, m), 4. 10 (2H, s), 2.84-2.79 (2H. 
m), 2. 10-2.03 (2H, m), 1.81-1 .71 (2H, m). 
Step dN-^4-ChlorobenzylJ-N',N''-bis(iBn-dnitaxycca-bmtyl)-N^^ 
25 The title conq)ound was prepared as in Example 50 step a with the product firon 
Example 52 step c replacing N-benzylmethylamine. 
Step e N-N'-Bis-(4-ChIorobenzyl)-N\N''-bis(X&t-butoxycarbojiyl)-N^^ 
guanidine. The title compound was prepared as in Example 2 step a with the product 
from Example 52 step d rq)lacmg l,3-bis(ter/-butoxycarbonyl)-2-methyl-2- 
30 thiopsuedourea. 

Step f N-N'rBiS'(4-ChlorobenzylJ-}\r.N''-bis(ten-buioxycarborty^^ 

guanidine. The title compound was prepared as in Example 17 step c with the product 

from Example 52 step e replacing the product of Example 17 step b. 
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Step g N-N'-Bis-(4-Chlorobemyl)-N',N''Ms(Xttn-bMoxy<^ 
yl-butyl)-guanidine. The title compound was prepared as in Example 17 stqj d -with 
the product from Example 52 step f replacing the product of Example 17 step c. 
Step h N,N'-Bis-^4'Chhrobenzyl)'N-(4-pyn-olidin'l-yUbutyl)-^ his- 
5 hydrochloride. The title compound was prepared as in Example 2 step cwith the 
product from Example 52 step g replacing the product of Example 2 step b. 'H NMR 
(DMSO-^y) 11. 1 (IH, br s), 8.66 (IH, br s). 7.93-7.92 (2H, br s), 7.44-7.21 (8H. m). 
4.75 (2H, s), 4.51-4.49 (2H. m), 3.44 (4H, br s), 3.06-3.04 (2H, m), 2.90 (2H, m), 
1.95-1.86 (4H,m), 1.64 (4H, brs). Microanalysis found C 49.28 H 6.41 N 9.79. 
10 C23H32CI4N4-3H2O requires C 49.30 H 6.83 N 10.00. 

Example 53 

N-^qphthakn-2iyl'meihyl)-N'-(5-pyrrolidin-J'yl-penty^^ bis-hydrochhride. 
The title compound was prepared as in Example 2 with 2-bromomethyhiaphthaIene 

15 replacing 4-chlorobenzyl bromide in step a, and 5-pyrrolidin-l-yl-pentylamine 

replacing 3-pyrrolidm-l-yl-propylamine in step b. NMR (DMSO-<fc) 10.9 (IH, br 
s), 8.34 (IH, br s), 8.03 (IH, br s), 8.01-7.83 (4H, m), 7.67 (2H, br s), 7.53-7.45 (3H. 
m), 4.61 (2H, d, 6), 3.45-3.43 (2H, m), 3.21-3. 19 (2H, m), 2.99 -2.89(4H, m), 1.94- 
1.85 (4H, m), 1.65 (2H, m), 1.49-1.47 (2H, m), 1.32-1.29 (2H, m). Microanalysis 

20 found C 56. 1 1 H 8.06 N 12.67. C2iH32a2N4-2H20 requires C 56.37 H 8. 11 N 12,52. 

Example 54 

N'Biphenyl-^yl'methyl-N''(4-pyrrolidnhl-yl-4mtyl)-gu^ 

The title compound was pr^ared as in Example 3 with biphenyl-4-yl-methanol 

25 replacing 4-methoxyben2yI alcohol in step a, and 4-pyrrolidin-l-yl-butylamine 

replacing 3-pyrrolidin-l-yl-propylamine in step b. 'H NMR (DMSO-^/g) 10.9 (IH, br 
s), 8.31 (IH, br s), 8.07 (IH, br s), 7.68-7.64 (6H, m). 7.48-7.33 (5H, m), 4.50 (2H, d, 
6), 3.45-3.43 (2H, m), 3.23-3.21 (2H, m), 3.1 1-3.07 (2H, m), 2.92 (2H, m), 1.97-1.85 
(4H. m), 1.70 (2H, m), 1.56-1.54 (2H, m). Microanalysis found C 57.72 H 7.89 N 

30 12.24. C22H32Cl2N4-1.88HaO requires C 57.78 H 7.88 N 12.25. 

Example 55 

N-BiphenyI-4-yl-methyl-ir-(5-pynolidin-l-yl-pentyl)'guamdinebis4^^ 
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The title compound was prepared as in Example 3 with biphenyl-4-yl-methanol 
replacing 4-niethoxybenzyl alcohol in step a, and S-pyrrolidin-l-yl-pentylamine 
replacing 3-pyrrolidin-l-yl-propylamine in step b. 'H NMR (DMSO-de) 10.9 (IH, br 
s), 8.29 (IH, br s), 8.01 (IH, br s), 7.68-7.65 (6H, m). 7.48-7.33 (5H, m), 4.49 (2H, d. 
5 6), 3.51-3.41 (2H, m). 3.22-3.16 (2H, m), 3.05-2.98 (2H, m). 2.92-2.87 (2H, m), 1 .94- 

I. 83 (4H, in). 1.72-1.62 (2H, m), 1.52-1.45 (2H, m), 1.33-1.31 (2H, m). Microanalysis 
found C 58.13 H 8. 13 N 1 1.88. CaH34Cl2N4-2H20 requu-es C 58.34 H 8.09 N 1 1.83. 

Example 56 

10 N-(4rCyclohexylbenzyl)-N'-(4-pynolidm-l-yl'lmtyl)-gu^ bis-hydvchloride. 
The title compound was prepared as in Example 3 with (4-cyclbhexylphenyl)- 
methanol replacing 4-methoxybenzyl alcohol in step a, and 4-pyrrolidin-l-yl- 
butylamine replacing 3-pyrrolidin-l -yl-propylaraine in step b. NMR (DMSO-de) 

II. 0 (IH, br s), 8.21 (IH, br s). 8.06 (IH, br s), 7.65 (2H. br s), 7.25 (2H, d, 6), 7.18 
15 (2H, d, 6), 4.39 (2H, d, 6), 3.45-3.44 (2H, m), 3.21-3.19 (2H. m), 3.1 1-3.07 (2H, m), 

2.94 (2H, m), 1.96-1.23 (19H, m). Microanalysis found C 56.75 H 9.23 N 11.88. 
C22H38Cl2N4-2HaO requires C 56.76 H 9.09 N 12.04. 

Examples? 

20 N-{4<:ydohexyneniyl)-lf-(5-pyn-oli(Un-l-yl'pentyl)-guam bis-^tydrqcMoride 
The title compound was prepared as in Example 3 with (4-cyclohexylphenyl)- 
methanol replacing 4-methoxyben^l alcohol in step a, and S-pyrrolidin-l-yl- 
pentylanaine replacing 3-pynolidin-l-yl-propylamine in step b. *HNMR pMSO-dc) 
10.9 (IH. br s), 8.13 (IH. br s). 7.93 (IH. br s). 7.59 (2H. br s), 7.24-7. 18 (4H. m). 

25 4.38 (2H, d, 6). 3.50-3.43 (2H, m). 3.20-3.13 (2H, m), 3.08-2.92 (4H, m), 2.49 (IH, 
m), 1.99-1.63 (1 IH, m), 1.51-1.23 (9H, m). Microanalysis found C 56.38 H 9.33 N 
1 1 .48. C23H40CI2N4-2.5H2O requires C 56.55 H 9.28 N 1 1 .47. 

Example 58 

30 N-(5-Pyrrolid^-l-yl-pentyl)4I'-(tetrahydroijyran-2-yl'me^^ bis- 
hydrocMoride. 

The title compound was prepared as in Example 17 with S-hexen-l-ol replacing 4- 
pemen-l-ol in step a, and tetrahydro-pyran-2-yl-methylamine replacing 4- 
chlorobenzylamine in step b. 'H NMR (DMSO-dtf) 10.9 (IH, br s), 7,74 (IH, br s). 
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7.52 (IH, br s), 7.46 (2H, br s). 3.90-3.86 (IH, m), 3.47-3.03 (12H, m). 1.96-1.33 
(16H,m). Microanalysis found C 48.40 H 9.61 N 13.88. Ci6H34Cl2N40-l,5HaO 
reqiiires C 48.48 H 9.41 N 14.13. 

5 Example 59 

N-A<kmmUm-l-yl-methyl-N'-(2-(2-pynolidm-l-yl'^thox^^ 
h^fdrocMoride. 

The title compound was prepared as in Example 17 with 2-allyloxy-ethanol replacing 
4-penten-l-oI in step a, and adamantan-l-yl-methylamine replacing 4- 
10 chlorobenzylamine in step b. 'H NMR (DMSO-</tf) 10.4 (IH, br s), 8.06 (IH, br s), 
7.75 (IH, br s), 7.65 (2H, br s), 3.75-3.72 (2H, m), 3.55-3.53 (4H, m), 3.41-3.34 (4H, 
m), 3.07-3.04 (2H, m), 2.88 (2H, d, 5.7X 1.94 (7H, br s), 1.68-1.51 (12H, m). 
Microanalysis found C 57.07 H 8.96 N 13. 18. C2oH3gCl2N40 requires C 57.00 H 9.09 
N 13.29. 

15 

Example 60 

N-A^mant<m-l-yl-methyl'N'-(5-piperidin-l-yl-pentyl)-guci^ 
The title compound was prepared as in Example 17 with 5-hexen-l-ol replacing 4- 
penten-1 -ol in step a, adamantan- 1 -yl-methylamine replacing 4-chloroben2ylamine in 
20 step b, and piperidine replacing pyrrolidine in step d. 'H NMR (DMSO-<i^) 10.44 (IH 
br s), 7.89 (IH, br s), 7.68 (IH, br s), 7.51 (2H, br s). 3.32 (3H. br s), 3.15 (2H, q, 6.3), 
2.94 (2H, m). 2.83 (4H, m), 1.93 (3H ,br s), 1.83-1.45 (20H, m), 1.34 (3H, m). 
Microanalysis found C 52.28 H 9.90 N 11.03. C22H42CI2N4-4H2O requires C 52.27 H 
9.97 N 11.08. 

25 

Example 61 

N-Adcmantm-J-yl-methyI-N'-(5-<uepan-l-yl-pentyI)-gu(midimb^ 
The title compound was prepared as in Example 1 7 with 5-hexen-l-ol replacing 4- 
penten-l-ol in step a, adamantan-l-yl-methylamine replacing 4-chlorobenzylamine in 
30 step b, and hexamethyleneimine replacing pyrrolidine in step d. 'H NMR (DMSO-de) 
10.54 (IH, br s), 7.88 (IH, br s). 7.67 (IH, br s), 7.50 (2H, br s). 3.29 (2H, br s), 3.15 
(2H, q. 6.4X 3.02 (4H, m), 2.83 (2H, d, 6), 1.94 (3H,br s), 1.80-1.40 (24H. m), 1.34 
(2H,m). Microanalysis found C 53.01 H 10.17 N 10.40. C23H44CI2N4-4HJO requires 
C53.17H 10.09 N 10.78. 
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Example 62 

NrAdcmxntm-I-yl-meihyl4f'-(5-azocan-l-yl-pentyl)-ffi^ 
The title compound was prepared as in Example 17 with 5-hexen-l-ol replacing 4- 
penten-l-ol in step a, adamantan-l-yl-methylamine replacing 4-chlorobenzyIamine in 
step b, and heptamethylenejraine replacing pyrrolidine in step d. 'H NMR (DMSO-d^j) 
10.50 (IH, br s), 7.88 (IH, br s), 7.66 (IH, br s), 7.50 (2H, br s), 3.30 (2H, br s), 3.16- 
2.98 (6H. m), 2.83 (2H, d, 6). 1.94 (3H ,br s), 1.83-1.40 (26H, m). 1.34 (2H, m). 
Microanalysis found C 54.00 H 10.32 N 10.43. C34H46CbN4-4H30 requires C 54.02 
H 10.20 N 10.50. 

Example 63 

N-Adanumtan-J-yl-methyl-N'-^5-{4-methyl-pipera2in-J-yI)- tris- 
hydroddaride 

The title compound was prepared as in Example 17 with 5-hexen-l-ol replacing 4- 
penten-I-ol in step a, adamantan-l-yl-methylamine replacing 4-chlorobenzylamine in 
step b, and 1 -methyl-piperazine replacing pyrrolidine in step d. 'H NMR (DMSO-</<!) 
12.0 (2H, br s), 7.86 (IH, br s), 7.67 (IH, br s), 7.50 (2H, br s), 3.75-3.25 (8H, m), 
3.14 (4H, m), 2.84-2.80 (5H, m), 1.94 (3H ,br s), 1.73-1.40 (16H, m), 1.35 (2H, m). 
Microanalysis found C 50.70 H 9.52 N 13.49. C22HMCI3N3-2H2O requires C 50.72 H 
9.29 N. 13.44. 

Example 64 

N-^4-CMoroben^l)'N'-methyl4f'-^3'pynolUiin-l'yl-f^ 

Step a l-(4-CMorobenzyl)'3-methyl-attourea. To an ice-cooled aqueous solution of 
methylamine (40%w/w, 10ml) was added a solution of 4-chlorobenzylisocyanate 
(1.84g, lO.Ommol) in 1,4-dioxan (10ml). The coolant was removed and the reaction 
was stirred at ambient temperature for Ih. The reaction mixture was partitioned 
between ethyl acetate (40ml) and water (40ml). The aqueous phase was discarded and 
the organic phase washed with brine (40ml), and was dried over anhydrous sodium 
sulfate. The filtrate was evaporated at reduced pressure to afford the title conq)ound 
(2.02g, 94%). 'H NMR 7.91 (IH, br m). 7.52 (IH, br m), 7.39-7.28 (4H, m), 4.62 
(2H, d, 3.9), 2.82 (3H, bd. 2.4). 
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Step b J'(4-ChlorobemyI)'2,3'diniethyI-isothiourea iodide. A solution of the product 
of step a (2.00g, 9.27inmol) and iodomethane (0.866ml, 13.9mmol) in acetone (20ml) 
was heated at reflux for 2h. The reaction mixture was cooled in ice to give rise to a 
white precipitate. The solid was isolated by filtration and the solid was washed with 
5 cold acetone to afford the title compound (2.92g, 88%). NMR (DMSO-i/d) 9.80- 
8.80 (2H, br m), 7.46 (2H, d, 8.7), 7.35 (2H, d, 8.7), 4.58 (2H, s), 3.00-2.95 (3H, br s), 
2.70-2.59 (3H, br s). 

Step cN-(4-Chlorohemyl)'N'-meihyI-N''-(3'^^ A 
solution of the product from step b (358mg, l.OOmmol) and 3-pyrrolidin-l-yl- 
io propylamine (0. 19ml) in ethanol (4ml) was stirred at ambient temperature for 16h 
followed by heating at reflux for Ih. The solvent was removed at reduced pressure 
and the residue was partitioned between DCM (20ml) and aqueous ammonia (880, 
20nll). The aqueous phase was extracted with further DCM (10ml) and then 
discarded. The combined organic phases were washed twice with water (20ml) and 
15 once with brine (20ml). The organic phase was dried over anhydrous sodium sulfate 
and the filtrate evaporated to afford the title compound (225mg, 73%). ^HNMR 7.40- 
7.29 (4H, m), 4.60 (2H, s), 3.42-3.47 (2H, m), 2.97 (3H, s), 2.50-2.44 (6H, m), 1.83- 
1.63 (6H,m). 

Example 65 

N-Butyl-N''(5'pyrrolidin'l-yl'pentyl)'guam 

The title compound was prepared as in Example 17 with 5-hexen-l-ol replacing 4- 
penten-l-ol in step a, and n-butylamine replacing 4-chlorobenzylamine in step b. 
NMR 3. 15 (4H, br m), 2.43-2.34 (6H, br m), 1.74 (4H, br s), 1.56-1.42 (6H, m), 1.35- 
1.28 (4H, m), 0.86 (3H, t, 7.2). The title compound was converted to the bis-maleic 
acid salt and lyophilised from 1,4-dioxan and water. 

Example 66 

N-(3-Meihyl-butyl)-N''(5'pyrroIidin'J-^^^ bis-hydrochloride 
The title compound was prepared as in Example 17 with 5-hexen-l-ol replacing 4- 
penten-l-ol in step a, and /5ic>-amylamine replacing 4-chlorobenzylamine in step b. 
NMR (DMS0.d6) 10.9 (IH ,br s), 7.79 (IH, br s), 7.69 (IH, br s), 7.47 (2H, br s), 
3.50-3.43 (2H, m), 3.16-2.90 (8H, m), 1.99-1.85 (4H, m), 1,73-1.32 (9H, m), 0.88 (6H, 
d,6.6). 
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Example 67 

N-^-Methyl-buiyI)-N'-(5-pyrrolidin-I-yl-pmtyl)-g^ 

The title compound was prepared as in Example 17 with 5-hexen-l-ol replacing 4- 
5 penten-l-ol in step a, and 2-methyl-butylamine replacing 4-chIorobenzylamine in step 
b. 'H NMR (DMSO-dfi) 10.9 (IH ,br s). 7.85 (IH, br s), 7.75 (IH, br s), 7.50 (2H, br 
s), 3.50-3.44 (2H, m), 3.15-2.90 (8H, m), 1.99-1.83 (4H, m), 1.73-1.34 (8H. m), 1.56- 
1.06 (IH, m), 0.87-0.82 (6H, m). 

10 Example 68 

N-^4-ChlorobenzyIJ-N-(4-jryrroIidin-J-yl-butyl)-gua^ 
Step a (4-CMoroben^l)-(4-<aM-butyl)-carbamic acid tert-butyl ester. The title 
conq)ound was prepared as in Example 1 7 step c with the product firan Example 52 
step b replacmg the product of Example 17 step b. 'HNMR 9.75 (IH, m),. 7.29 (2H, 
15 d, 8.1), 7.15 (2H, d, 8.1), 4.39 (2H, s). 3.21 (2H. br s). 2.43 (2H, br s). 1.85-1.80 (2H, 
m), 1.47(9H,s). 

Step b (4-CMoroberayl)-(4-pyrrolidin'J'yl-butyl)-carbamic acid tert-butyl e^^^ The 
title compound was prepared as in Example 17 step d with the product from Example 
68 step a replacing the product of Example 17 step c. 'H NMR 7.30-7.27 (2H, m), 
20 7.17-7. 15 (2H, m), 4.38 (2H, br s), 3.21 (2H, br m). 2.52 (6H, br s), 1.81 (4h, br s), 
1.46(13H,m). 

S\tpc(4-Chloroben^l)-(4-pyrrolidin-l-yl-butyl)-amine bis-hydrochhride. The title 
cdmpoimd was preapred as in Example 2 step c with the product from Example 68 
step b replacing the product of Example 2 step b. *H NMR (DMSO-dt) 1 1.0 (IH, bsO, 
25 9.50 (2H. br s). 7.61 (2H, d, 8.4), 7.48 (2H, d, 8.4), 4. 1 1 (2H. s), 3.44 (21^ br s). 3.08- 
2.87 (6H. m), 1.92 (4H, br s). 1.73 (4H, br s). 

Step d N,N'-Bis(Xtn-butyoxycarbonyl)-N' '-(4-chlorobenzyl)-N' '-(4-pyrrolidin-J-yl- 
butyl)-guanidine. The title compound was prepared as in Example 50 step a with the 
product from Example 68 step c replacing N-benzylmethylamine. 'H NMR 9.97 (IH 
30 br s), 7.32-7.22 (4H, m), 4.67 (2H, s), 3.34-3.29 (2H, m), 2.51-2.36 (6H, m), 1.76-1.70 
(4H.m), 1.50-1.41 (22H,m). 

Step eN-(4-Chlorobei^yl)'N-(4-pyrroIidin-J-yI'butylJ-guaniditm bis-hydrochlmide. 
The title compound was prepared as in Example 2 step c with the product from 
Example 68 step d replacing the product of Example 2 step b. 'H NMR (DMSO-de) 
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1 1 .0 (IH, br s), 7.73 (4H, br s), 7.46 (2H, d, 6), 7.27 (2H, d, 6), 4.64 (2H, s), 3.47-3.28 
(4H, m), 3.05-2.89 (4H, m), 1.95-1.86 (4H, m), 1.62-1.58 (4H, m). Microanalysis 
found C 45.72 H 7.49 N 13.40. Ci6H27Cl3N4"2H20 requires C 46.00 H 7.48 N 13.41. 

5 Example 69 

N'(4^hlorobenzyl)-N'(5-pynolidin-l-yl-peniyl)-^ 

Step a (5'Bromo-pentyl)-(4-chlorobenzyl)-carbamic acid iert-butyl ester. To an ice- 
cooled stirred solution of the product from Example 52 step a (725mg, 3.00mmol) in 
DMF (9ml) was added, in a single portion, sodium hydride (60% dispersion in mineral 
10 oil, 144mg, 3 .6Qmmol). The coolant was removed and the suspension was stirred at 
ambient temperature for 30 minutes. TTie suspension was cooled in ice and 1,5- 
dibromopentane (1.23ml, 9.03mmol) was added in three portions. The coolant was 
removed and the reaction mixmre was stirred at ambient temperature for 18h. The 
reaction was quenched with water (40ml) and then extracted with ethyl acetate (40ml). 

15 The aqueous phase was discarded and the organic phase washed twice with brine 
(40ml). The organic phase was dried over anhydrous magnesium sulfate and the 
filtrate evaporated at reduced pressure. The residue was purified by flash column 
chromatography (5:1 hexaneiethyl acetate) to afford the title product. 
Step b (4'€hlorobenzyl)-(5-p)rroIi<£n-J'yI-pen bis-hydrochloride. To a 

20 stirred solution of the product from step a in acetonitrile (4ml) was added pyrrolidine 
(1.27ml, 15.2mmol). The solution was stirred at ambient temperature for 18h. The 
reaction mixture was diluted with ethyl acetate (5Qml) and washed sequentially with 
water (50ml) and brine (50ml), and dried over anhydrous magnesium sulfate. The 
filtrate was evaporated at reduced pressure and the residue treated with hydrogen 

25 chloride in 1,4-dioxan (10ml). The solution was stirred at ambient temperature for Ih 
and the solvent remo.ved at reduced pressure to afford the title compound (655mg, 
62%). NMR (DMSO^) 12. 1 (IH, br s), 10.8 (IH, br s), 9.47 (IH, br s), 7.64 (2H, 
d, 9), 7.53 (2H, d, 9), 4.10 (2H, s), 3.46-3.45 (2H, m), 3.06-2.85 (6H, m), 1.97-1.64 
(8H, m), 1.37-1.35 (2H, m). 

30 Step c N,N'-Bis(ten'butyaxycarbonyl)'N' "'(4'ChlorobeiVQ^l)-N''-(5i^olidin-l'yU 
pentylj'guanidme. The title compound was prepared as in Example 50 step a with the 
product from Example 69 step b replacmg N-benzylmethylamine. NMR 9.95 (IH, 
br s), 7.32-7.22 (4H, m), 4.67 (2H, s), 3.32-3.27 (2H, m), 2.48-2.36 (6H, m), 1.78 (4H, 
br s), 1.60-1.42 (22H, m), 1.30-1.22 (2H, m). 
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Step dN-^4<^hhrobenzylJ-N-(5-pi)vroIUUn-I-yl-pentylJ-guamcBne bis-hydrochloride. 
The title compound was prepared as in Example 2 step c with the product from 
Example 69 step c replacing the product of Example 2 step b. 'H NMR (PMSO-d^) 
10.9 (IH, br s). 7.67-7.61 (4H, br m), 7.46 (2H, d, 6), 7.27 (2H. d, 6). 4.62 (2H. s). 
5 3.46-3.44 (2H, m), 3.27-3.24 (2H, m), 3.03-2.90 (4H, m), 1.96-1.86 (4H, m), 1.65-1.52 
(4H, m), 1 .30-1 .27 (2H, m). Microanalysis found C 47.21 H 7.66 N 13.26, 
C17H29CI3N4-2H2O requires C 47.28 H 7.70 N 12.97. 

Example 70 

10 N-^4-Chloroben2yl)-N-^6-pynolidin-l-yl-hexyl)-gumidimbis4^^ 

The title compound was prepared as in Example 69 with 1,6-dibromohexane repalcing 
1,5-dibromopentane in step a. 'HNMR (DMSCMf) 1 10 (IH, br s), 7.68 (4H, br s), 
7.47 (2H, d, 9). 7.27 (2H. d. 9). 4.62 (2H. s), 3.48-3.38 (2H, m), 3.29-3.24 (2H, m), 
3.05-2.88 (4H, m), 1.98-1.80 (4H, m), 1.66-1.58 (2H, m), 1.50 (2H, br s), 1.27-1.26 

15 (4H, m). Microanalysis found C 49.47 H 7.72 N 12.83. Ci8H3iCl3N4-1.5HaO requires 
C 49.49 H 7.85 N 12.83. 

Example 71 

N--(4-Chlorobenzyl)-N-^-pyn'olian-l-yI-heptyI)-guanidme bis-hydrochloride 
20 The title compound was prepared as in Example 69 with 1,7-dibromoheptane 

replacmg 1,5-dibromopentane in step a . *H NMR (DMSO-de) 1 1. 1 (IH, br s), 7.72 
(4H, br s), 7.46 (2H, d, 9), 7.27 (21^ d. 9), 4.62 (2H, s), 3.48-3.41 (2H, m), 3.26 (2H, t, 
7.5), 3.05-2.86 (4H. m), 1.98-1.82 (4H, m), 1.64 (2H, m), 1.48 (2H, br m), 1.24 (6H, 
br s). Microanalysis found C 49,70 H 7.98 N 12.24. C19H33CI3N4-2H2O requires C 
25 49.62H8.il N 12.18. 

Example 72 

N-(4-Chlorobemyl)-N-(6-pipertdin-l-yl4iexyJ)-guanidine bis-hydrochloride 
The title conqiound was prepared as in Example 69 with 1,6-dibromohexane replacing 
30 1,5-dibromopentane in step a, and piperidine replacing pyrrolidine in step b. ^HNMR 
(DMSO^) 10.6 (IH, br s), 7.71 (4H, br s), 7.46-7.43 (2H, m), 7.27-7.25 (2H, m), 
4.62 (2H, s), 3.38-3.24 (4H, m), 2.94-2.73 (4H, m), 1.89-1.24 (14H, m). 
Microanalysis found C 49.47 H 7.90 N 12. 1 1 . C19H33CI3N4-2H2O requires C 49.62 H 
58.11 N 1218. 
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Example 73 

N'Bemyl-N'(6'pynolidin-l'yUhexyl)-gumi(tim bis-hydrochloride 
Step a Bemyl-carbamic acid tert-butyl ester. The title compound was prepared as in 
Example 52 step a with benzylamine replacing 4-chlorobenzylamine. *H NMR 7.36- 
7.28 (5H, m), 4.83 (IH, br s), 4.33 (2H, d, 5.7), 1.47 (9H, s). 
Step b N-Ben2yI-N-(6-pyrrolidm'J'yl-hexylJ-gucm^ bis-hydrochloride. The title 
compound was prepared as in Example 69 with the produa from step a and 1,6- 
dibromohexane replacing respectively the product of Example 52 step a and 1,5- 
dibromopentane in step a. NMR (DMSO-de) 1 1: 1 (IH, br s), 7.72 (4H, br s), 7.41- 
7.22 (5H, m), 4.62 (2H, s), 3.47-3.41 (2H, m), 3.29-3.24 (2H. m), 3.05-2.88 (4H, m), 
1.98-1.79 (4H, m), 1.66-1.58 (2H. m), 1.49 (2H, br s), 1.26-1.25 (4H, m). 
Microanalysis found C 50.49 H 8.99 N 13.22. Ci8H32Cl2N4-3H20 requires C 50.34 H 
8.92 N 13.05. 

Example 74 

N-(4-BromobemyI)-N'(6'pyrrolidin-J-yl-hexylJ-g^ bis-hydrochloride 
Step a (4-BromobemyI)^arbamic acid ten-butyl ester. To a stirred suspension of 4- 
bromo-benzylamine hydrochloride (968mg, 4.35mmoI) and triethylamine (0.666ml, 
4.79mmol) in chloroform (15ml) was added di-/er/-butyldicarbonate (949mg, 
4.35mmol). The resulting solution was stirred at ambient temperature for 2h and then 
diluted with DCM (40ml). The organic solution was washed sequentially with 10% 
aqueous citric acid (40ml) and brine (40ml). The organic phase was dried ov^* 
anhydrous magnesium sulfate and the filtrate evaporated at reduced pressure to afford 
the title compound (1.23g, 99%). ^HNMR 7.48-7.43 (2H, m), 7.18 (2H, d, 8.4), 4.84 
(IH, br s), 4.27 (2H, d, 5.7), 1.46 (9H, s). 

Sitph N-(4-Bromoberizyl)'N-(6'pyrrolidin-l-yl-hexyI^^ bis-hydrochloride. 
The title compound was prepared as in Example 69 with the product from step a and 
l,6-<Iibromohexane replacing respectively the product of Example 52 step a and 1,5- 
dibromopentane in step a. *H NMR (DMSO^^j) 1 M <1H, br s), 7.71 (4H, br s), 7.59 
(2H, d, 9), 7.21 (2H, d, 9), 4.61 (2H, s), 3.46-3.24 (4H, m), 3.03-2.90 (4H, m), 1.95- 
1.84 (4H, m), 1.64 (ZH, br s), 1.49 (2H, br s), 1.25 (4H, br s). Microanalysis found G 
42.41 H 7.31 N 1 1.05. Ci8H3iBrCl2N4-3H20 requires C 42.53 H 7.34 N 1 1.02. 
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Example 75 

N-^l-(S)-Phenyl-ethyl)-N'{5-p3nrolidin-l-yl-pentyl)-^ani^^ his-hydrochlorick 
Step a (J'(S)'Pheny!-ethyI)-carbamic acidtert-butyl ester. The title compound was 
prepared as in Exanqile 52 step a with l-(S)-phenyl-ethylainine replacing 4- 
5 chlorobenzylamine. 'H NMR 7.36-7.28 (5H, m), 4.78 (2H, br s), 1 .47-1 .43 (12H, m). 
Step hN-^J-fSJ-Phenyl-ethylJ-N-fS-pynolidm-J-yl-peniylJ-guan^ bis- 
hydrochloride. The title compound was prepared as in Example 69 with the product 
from step a replacing the product of Example 52 step a in stq) a.. *H l^MR (DMSO- 
d6) 10.9 (IH, br sX 7.71 (4H, br s), 7.44-7.31 (5H, m),.5.34 (IH, q,. 6), 3.45-3.36 (2H, 
10 m), 3.16-2.84 (6H, m), 1.97-1.82 (4H, m), 1.62-1.05 (9H, m). Microanalysis found C 
53.71 H 8.86 N 13.66. Ci«H32a2N4-1.5HaO requires C 53.73 H 8.77 N 13.92. 

Example 76 

N-^-MethylbenzylJ-N-fe-pyrroliiSn-I-yMerylJ-gumidine 
15 Step a (2-MethyIbenzyl)-carbemiic add tert-butyl ester. The title compound was 
prepared as in Example 52 step a with 2-methylbenzylamine replacing 4- 
chlorobenzylamine. 'H NMR 7.27-7.17 (4H, m), 4.60 (IH, br s), 4.33 (2H, d, 5.4), 
2.34 (3H,s), 1.47 (9H,s). 

Step bN-{2-MethyJberttyI)-N-(6-i}yn-olidm'J-yI4texyl)-guan^ Ins-hyttochlaide. 

20 The title conqiound was prepared as in Example 69 with the product form step a and 
1,6-dibromohexane replacing respectively the product of Example 52 step a and 1,5- 
dibromopentane in step a. 'HNMR (DMSO-d^O 1 1.0 (IH, br s), 7.64 (4H, br s), 7.21- 
7:20 (3H, m), 6.95-6.94 (IH. m), 4.56 (2H, s), 3.45-3.36 (2H, m). 3.25-3.22 (2H. m), 
3.03-2.91 (4H, m), 2.24 (3H, s), 1.95-1.85 (4H, m), 1.64-1.53 (4H, m), 1.27-1.26 (4H, 

25 m). Microanalysis found C 51.30 H 9.32 N 12.32. C19H34CI2N4-3H2O requires C 
5 1.46 H 9.09 N 12.63. 

Example 77 

N-Adammtan-l-yl-metfylr^M-(6-p)VTolidin-J-yl4iexyl)-gueaa^ 
30 Step a Adamantane-I-carboxylic acid (6-hy<b'oxy-hacyI)-amide. To an ice-cooled 
solution of 6-amino-l-hexanol (3.52g, 30.0mmol) and triethylamine (4. 1 7ml, 
30.0mmol) in DCM (40nil) was added dropwise a solution of 1-adamantanecarbonyl 
chloride (3.97g, 20.0mmol). The coolant was removed and tiie resulting suspension 
was stirred at ambient temperature for 4h. The reaction mixture was washed 
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sequentially with 10% aqueous dtiic acid (lOOmI), aqueous 2M sodium hydroxide 
(100ml) and brine (100ml). The organic phase was dried over anhydrous magnesium 
sulfate and the filtrate was evaporated at reduced pressure to afford the title compound 
(3.58g, 64%). NMR 5.59 (IH, br s), 3.63 (2H, t, 6.3), 3.28-3.21 (2H, m), 2.04 (3H, 
5 s), 1.85 (6H, br s), 1.77-172 (7H, m), 1.57-1.32 (8H, m). 

Step b Toluene-4'Sulfonic acid 6'((adamantane-l-carbonyl)'<miino)-hexyl ester. To an 
ice-cooled solution of the produa from step a (3.58g, 12.8nimol), triethylamine 
(3. 13ml, 22. 5mmol) and 4-dimethylaminopyridine (catalytic amount) in DCM (25ml) 
was added, in a single portion, p-toluenesulfonyl chloride (4.28g, 22.4mmol). The 

10 coolant was removed and the reaction mixture was stirred at ambient temperature for 
3h. The reaction mixture was washed sequentially with 10% aqueous dtric add 
(30ml), 10% aqueous potassium carbonate (30nil) and brine (30ml). The organic 
phase was dried over anhydrous magnesium sulfate and the filtrate evaporated at 
reduced pressure to afford the title compound. 

15 Step cAckmtantane'l-carboxylic acid (d-pyrrolidin-J-yl-hexylJ-amide. To an ice- 
cooled solution of the product from step b in acetonitrile (25ml) was added pyrrolidine 
(6.41ml, 76.8mmoI). The coolant was removed and the reaction mixture was stirred at 
ambient temperature for 20h. The mixture was partitioned between ethyl acetate 
(100ml) and water (1 00ml). The aqueous phase was discarded and the organic phase 

20 extracted with aqueous 2M hydrochloric acid (lOQml). The organic phase was 

discarded and the aqueous phase was washed with fiuther ethyl acetate (50ml). The 
pH of the aqueous phase was adjusted to pH 11 and then extracted twice widi 
chloroform (100ml). The combined organic phases were washed with brine (100ml) 
and dried over anhydrous magnesium sulfate. The filtrate was evaporated at reduced 

25 pressure to afford the title compound (4.34g, 100%). ^HNMR 5.54 (IH, br s), 3.26- 
3.20 (2H, m), 2.50-2.40 (6H, m), 2.05 (3H, s), 1.85-1.73 (14H, m), 1.52-1.50 (4H, m), 
1.36-1.33 (4H,m). 

Step AAdamantan'l-yl-metl^l-(6-pynolidin-l-yl-hexyl)-^ bis-hydrochloride. To 
a solution of the product from step c (2.00g, 6.02mmol) in THF (20ml) was added a 
30 solution of lithium aluminium hydride (l.OM in TEIF, 12.0ml, llOmmol). The 
reaction mixture was heated at reflux for 23h and allowed to cool. The reaction 
mixture was quenched sequentially with water (0.46ml), aqueous 2M sodium 
hydroxide (0.46ml) and water (1 .37nd). Ethyl acetate (30ml) and anhydrous 
magnesium sulfate added and the suspension filtered through a plug of celite. The 
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filter-cake was washed sequentially with ethyl acetate (70ml) and chloroform (100ml). 
The filtrate was evaporated at reduced pressure and the residue treated with hydrogen 
chloride in l,4>dioxan (10ml). The solvent was evaporated at reduced pressure and 
the residue suspended in ether (SOml). The solid was isolated by vacuum filtration and 
5 washed with further ether. The solid was dried in vacuo to afford the title compound. 
Step e N,N'Bis(tcn-butyoxycarboriyl)'N''(cuic^ 

pyrrolidin-l-yl-hexyiyguanidine. The title compound was prepared as in Example 50 
step a with the product from Example 77 step d replacing N-benzylmethylamine. *H 
NMR 9.30 (IH, br s), 3.43 (2H, br s), 3.16 (2H, br s), 2.51-2.40 (6H, m), 1.79 (4H, br 

10 s), 1.70-1.49 (34H, m), 1.31-1.30 (4H, m). 

Step f N'Adamantan'l'yl-metkyUN-(6-pynolidin-l-^^^ bis- 
hydrochloride. The title compound was prepared as in Example 2 stq) c with the 
product from Example 77 step e replacing the product of Example 2 step b. ^HNMR 
(DMSO^d) 1 1.0 (IH, br s), 7.85 (4H, br s), 3.49-3.42 (2H, m), 3.36-3,28 (2H, m), 

15 3.06-2.89 (6H, m), 1.98-1.83 (7H, m), 1.68-1.47 (16H, m), 1.30-1.23 (4H, m). 

Microanalysis found C 56.1 1 H 9.83 N 11.73. C22H42CI2N4-2H2O requires C 56.28 H 
9.88 N 11.93. 

Example 78 

20 N'(2-Adamaman'l'yl'^thyl)'N'(6'pyrrolidm'l^^^ bis-hydrdchloride 
The title compound was prepared as in Example 77 with adamantan-l-yl-acetyl 
chloride replacing adamantylcarbonyl chloride in step a. *H NMR (DMSO-d<d 1 1. 1 
(IH, br s), 7.43 (4H, br s), 3,45-3.42 (2H, m), 3.28-3.19 (4H, m), 3.07-2.92 (4H, m), 
1.95-1.85 (7H, m), 1.68-1.48 (16H, m), 1.29-1.28 (6H. m). Microanalysis found C 

25 52.93 H 10.02 N 10.83. C23H44CI2N4-4H2O requires C 53.17 H 10.09 N 10.78. 

Example 79 

N-(4'<^hlorobenzyl)-N'(8'pyrrolidin-l'yl-octyl)-guanidm^ bis-hydrochloride 
The title compound was prepared as in Example 69 with 1,8-dibromooctane replacing 
30 1,5-dibromopentane in step a. ^HNMR (DMSO-rftf) 10.9 (IH, br s), 7.62 (4H, br s), 
7,47.7.43 (2H, m), 7.26-7.24 (2H, m), 4.60 (2H, s), 3.46-3.44 (2H, m), 3.28-3.23 (2Ei 
m), 3.04-2.92 (4H, m), 1.95-1.85 (4H, m), 1.64 (2H, br s), 1.48 (2H, br s), 1.23 (8H, br 
s). Microanalysis found C 51.66 H 8.33 N 1 1.92. C2oH35CbN4-1.55H20 requires C 
51.57H 8.24 N 12.03. 
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Example 80 

j^,(442hlorohenzyl)-N-(9-pynoUdin-l-yl-^onyl)-gu<midine bis-hydrochloride 
The title compound was prepared as in Example 69 with 1,9-dibromononane replacing 
5 1,5-dibromopentane in step a. 'H ISIMR (DMSO-de) 11 . 1 (IH, br s), 7.70 (4H, br s), 

7.46 (2H, d, 9), 7.27 (2H, d, 9), 4.61 (2H, s), 3.46-3.41 (2H, m), 3.28-3.23 (2H, m). 
3.04-2.92 (4H, m). 1.95-1.85 (4H, m), 1.64 (2H. br s), 1.47 (2H, br s). 1.21 (lOH, br s). 
Microanalysis found C 51.79 H 8.48 N 1 1.37. C21H37CI3N4-2H2O requires C 51.69 H 

8.47 Ni 1.48. 

10 

Example 81 

N-(2-iyrrolidin-J-yI-ethyl)-2-naphthalenesul/onamide 

To an ice-cooled solution of 2-pyrrolidin-l-yl-ethylamine (1 OOg, 8.76nunol) and 
triethylamine (1.22ml, 8.76mmol) in DCM (20ml) was added portionwise 2- 

15 naphthalenesulfonyl chloride (1.98g, 8.73mmol). The coolant was removed and the 
resultant solution was stirred at ambient temperature for 16h. The organic phase was 
washed sequentially twice with water (20nil) and brine (20nil), and dried over . 
anhydrous magnesium sulfate. The filtrate was evaporated at reduced pressure to 
obtain the title compound as a white solid (1.81g, 68%). 'HNMR 8.45 (IH, d, 1.5), 

20 7.99-7.83 (4H, m), 7.66-7.61 (2H, m). 5.80-5.20 (IH, br s), 3.06-3.02 (2H, m), 2.53 
(2H, mX 12.36-2.32 (4H, m), 1.74-1.65 (4H, m). Microanalysis found C 62.96 H 6.74 
N 9.11. C16H20N2O2S requires C 63.13 H 6.62 N 9.20. 

Example 82 

25 N-(2'Pyrrolidin-l-yl-propyl)'2-naphthalenesulfonamide 

The title compound was prepared as in Example 8 1 with 3-pyrrolidin- 1-yl- 
propylamine replacing 2-pyrroIidin-l-yl-ethylamine. NMR 8.43 (IH, s), 7.99-7.59 
(7H, ml 3.11 (2H, t, 5.7), 2.54-2.49 (6H, m), 1:81 (4H, m), 1.68-1.63 (2H, m). 
Microanalysis found C 63.85 H 7.04 N 8.76. C17H22N2O2S requires C 64.12 H 6.96 N 

30 8.80. 



Example 83 

N'(4rPyrmIidin-J-yl-butyI)-2-naphthalenesuifonamide 
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The title compound was prepared as in Example 81 with 4-pyiTolidin-l-yl-butylamine 
replacing 2-pyrrolidm-l.yl-ethyiamine. ^HNMR 8.41 (IH, s), 7.90 (4H, m), 7.60 (2H. 
m), 2.96 (2H, t), 2.69 (4H, m), 2.59 (2H, t), 1.92 (4H, m), 1.61 (4H, m). The 
hydrochloride salt was prepared with hydrogen chloride in 1,4-dioxan, the solvent was 
5 evaporated and the residue was triturated with diethyl ether. Found C 57.49, H 6.90, 
N 7. 14. C18H25CIN2O2S requires C 57.26, H 6.93, N 7.42. 

Example 84 

N-(2-Piperi^n-l-yl'^thyl)'2'ncq}hthalenes^^^ 
10 The title compound was prepared as in Example 81 with 2-piperidin-l-yl-ethylamine 
replacing 2-pyrrolidin-l-yl-ethylamine. ^HNMR 8.45 (IH, s), 7.93 (3H,m), 7.83 
(IH, m), 7.64 (2H, m), 2.99 (2H, t), 2,31 (2H, t), 2.14 (4H, m), L44 (6H, m). Found C 
63.88, H 7.03, N 8.87. C17H22N2O2S requires C 64.12, H 6.96, N 8.79. 

15 Example 85 

The title compound was prepared as in Example 81 with 4-(4-methyl-piperazm-l-yl)- 
butylamine replacing 2-pyrrolidin-l.yl-ethylamine. NMR 8.43(1H, s), 7.86 (4H, 
m), 7.63 (2H, m), 3.00 (2H, t), 2.54 (8H, m), 2.32 (6H, m), 1.54 (4H, m). The bis- 
20 hydrochloride salt was prepared with hydrogen chloride in 1,4-dioxan, the solvent was 
evaporated to afford the title compound as a white solid. Found C 52.14, H 6.92, N 
9.58. C19H29 CI2N3Q2S requires C 52.53, H 6.73, N 9,67. 

Example 86 

25 N^(2-Pynolidin'l'yl'^thyl)-N'methyl'2'^ 

To an ice-cooled solution of 2-naphthalenesulfonyl chloride (2.27g, lO.Ommol) and 
triethylamine (2.00ml, 14.4mmol) in DCM (30ml) was added methyl-(2-pyrrolidin-l- 
yl-ethyl)-amine*(1.28g, lO.Ommol). The coolant was removed and the resultant 
solution stirred at ambient temperature for 1.5h. The organic phase was washed 

30 sequentially twice with water (30ml), then brine (30ml), and dried over anhydrous 
magnesium sulfate. The filtrate was evaporated at reduced pressure and the residue 
purified by flash column chromatography (100:10:1 DCM:methanol:ammonia). The 
purified material was treated with aqueous hydrochloric acid (IM, 20ml) and the 
resultant solid was removed by filtration and dried in vacuo to obtain the title 
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compound as a white solid (909mg, 26%). miR (DMSO^) 10.52 (IH, bf s), 
8.51 (IH, s), 8.22-8.07 (3H, m), 7.84-7.68 (3H, m), 3.59-3.37 (6H, m), 3.09-3.01 (2H, 
m), 2.77 (3H, s), 2.01-1 .87 (4H, m). Microanalysis found C 57.28 H 6.74 N 7.83. 
C17H23CIN2O2S requires C 57.53 H 6.53 N 7.89. 

5 

Example 87 

N'(3'Fyrrolidin-l-yUpropyl)-2-naphthalemsulfir^ 

Step a Naphthalene-l'Sulfinic acid methyl ester. To an ice-cooled suspension of 2- 
napfathalenethiol (2. 16g, 18.7mmol) and potassium carbonate (5.68g, 41.1nunol) in 

10 methanol (60ml) was added N-bromosuccinimide(7.32g, 4 l.lmmol). The coolant 
was removed after 10 minutes and the reaction mixture stirred at ambient temperature 
for 2h. The reaction mixture was diluted with eth^ acetate (70nil) and washed 
sequentially with water (lOOml), twice with saturated aqueous sodium hydrogen 
carbonate (70ml) and brine (lOOnd). The organic phase was dried over anhydrous 

15 sodium sulfate and the filtrate evaporated at reduced pressure. The residue was 

purified by flash column chromatography (2:1 hexane: ethyl acetate) to afiford the title 
compound (2.34g, 83%). ^HNMR 8.28 (IH, s), 8.01-7.92 (3H, m), 7,72-7.60 (3H, 
m),3.51(3H,s). 

Step hN'(3-Pyrrolidin-J-yl'propyl)-2'naphthalemsu^ To a cooled (-30^C) 

20 solution of 3-pyrrolidin-l-yl-propylamine (641mg, 5.00mmol) in THF (10ml) was 
added a solution of lithium diisopropylamide (1.5M, 3.3Qml, 4.95mmol). The solution 
was stirred at this temperature for 20 minutes and then added dropwise to a cooled (- 
78^C) solution of the product of step a (1.03g^ 5.00mmol) in THF (10ml). The 
reaction was stirred at this temperature for 3h and then allowed to warm to ambient 
25 temperature and stirred at ambient temperature for 1 6h. The reaction was quenched 
with saturated aqueous ammonium chloride (70ml) and then extracted thrice with 
ethyl acetate (70ml). The combined organic layers were extracted with aqueous 
hydrochloric acid (IM, 100ml) and the acidic phase washed with ethyl acetate (70ml). 
The pH of the acidic phase was adjusted (pHl 1) with ammonia (880) and extracted 
30 thrice with DCM (70ml). The combined DCM extracts were washed with brine and 
dried over anhydrous sodium sulfate. The filtrate was evaporated at reduced pressure 
and the residue purified by flash column chromatography to obtain the title compound 
(54mg, 3%). The title compound was converted to the corresponding hydrochloride 
salt with hydrogen chloride in 1,4-dioxan. ^H NMR (DMSO-de) 9.79 (IH, s), 8.43- 
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8.06 (4H, m), 7.83-7.67 (4H, m), 3.45-3.44 (2H, m), 3.10-3.07 (2H, m), 2.90-2.81 (4H, 
m), 1.95-1.74 (6H, m). Microanalysis found C 57.43 H 6.75 N 7.73. C17H23CIN2OS- 
O.SHCl requires C 57.17 H 6.63 N 7.84. 

5 Example 88 
• l-[4-(Naphthalene-2-sulfony)-butyl]'pyrrolidine 
Step a 4-(2'NcphthaIenesulfanyl)'butanojc acid ethyl ester. To a stirred ice-cooled 
solution of 2-naphthalenethiol (3.20g, 20.0mmol) in DMF (40ral) was added 
portionwise sodium hydride (60% dispersion in mineral oil, 880n^ 22.0mmol): The 

1 0 suspension was stured at this temperature for 1 5 minutes and then treated with a 
solution of ethyl 4-bromobutyrate (3. 15ml, 22.0mmol) in DMF (20ml). The coolant 
was removed and the reaction mixture was stirred at ambient temperature for 16h. 
The reaction mixture was partitioned between ethyl acetate (200nil) and water 
(200ml), and the aqueous phase discarded. The organic phase was washed twice with 

1 5 brine (200ml). The organic phase was dried over anhydrous sodium sulfate and the 
filtrate was evaporated at reduced pressure. The residue was purified by flash column 
chromatography (5:1 hexane:ethyl acetate) to afford the title compound (4.56%, 83%). 

NMR 7.78-7.74 (4H, m), 7.48-7.42 (3H, m), 4.15 (2H, q, 7,2), 3.08 (2H, t, 7.2), 
2.50 (2H, t, 7.2), 2.07-1.97 (2H, m), 1.25 (3H, t, 7.2). 

20 Step b 4-(2-Ncphthcd€nesul/anyl)'butyTic acid methyl ester. To a sohition of the 
product of step a (1.04g, 3.80mmol) in DCM (lOml) was added in a single portion 
m^/a-chloroperoxybenzoic acid (3.27g, 1 1 .37mmol). The resultant suspension was 
stirred at ambient temperature for 30 minutes. The reaction was diluted with DCM 
(70ml) and washed sequentially with saturated aqueous sodium hydrogen carbonate 

25 (100ml) and brine (100ml). The organic phase was dried over anhydrous sodiiun 
sulfate and the filtrate was evaporated at reduced pressure. The residue was purified 
by flash column chromatography (2:1 hexane:ethyl acetate) to afford the title 
compound (l.Q2g, 88%). *H NMR 8.50 (IH, s), 8.04-7.86 (4H, m), 7.70-7.42 (2H, 
m), 4.09 (2H, q, 7.2), 3.30-3.25 (2H, m), 2.46 (2H, t, 7.2), 2.12-2.05 (2H, m), 1.22 

30 (3H,t,7.2). 

Step c 4-(2'NaphthaIenesulfonyl)-butan'J'^L To a cooled (-78^C) sohition of the 
product of step b (l.OOg, 3.27mmol) in THF (10ml) was added dropwise a solution of 
lithium aluminium hydride (IM, THF, 3.50ml, 3.50mmol) and the mbrture was stirred 
at this temperature for 3h. The reaction mixture was treated sequentially with water 
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(0.14ml), aqueous sodium hydroxide (2M, 0.14ml) and water (0.42ml) and allowed to 
warm to ambient temperature. Sodium sulfate was added and the resuhant suspension 
fihered through a pad of celite and the fiher-cake washed with further ethyl acetate 
(1 50ml). The filtrate was evaporated at reduced pressure and the residue purified by 
5 flash column chromatography (3 : 1 ethyl acetate:hexane) to afford the title compound 
(524mg, 61%). 'HNMR 8.50 (IH, s), 8.04-7.86 (4H, m), 7.72-7.63 (2H, m), 3.66- 
3.62 (2H, m), 3.27-3.21 (2H, m), 1.91-1.83 (2H, m), 1.71-1.65 (2H, m), 1.56 (IH, br 
s). 

Step d 4-(2-Ncq?hihalenesulfonyl)-butyraIdehyde. To a solution of the pioduct of stq> 
10 c (524mg, 1.98mmol) and triethylamine (0.829ml, 5.96nmioI) in DMSO (1 0ml) was 
added a solution of sulfur trioxide-pyridine (948mg, 5.96mmol) in DMSO (10ml) and 
the reaction mixture stirred at ambient temperature for 15 minutes. The reaction 
mbcture was poured into ice-water (150ml) and then extracted thrice with ethyl acetate 
(60ml). The combined organic phases were washed with aqueous citric acid (70ml) 
15 and brine (70ral), then dried over anhydrous sodium sulfate. The filtrate was 
evaporated at reduced pressure and the residue purified by flash column 
chromatography (2: 1 ethyl acetate:hexane) to afford the title compound (457nig, 
88%). 'HNMR 9.75 (IH, s), 8.50 (IH, s), 8.05-7.65 (6H, m), 3.26-3.22 (2H, m), 2.71 
(2H, t, 6.9), Z 15-2.04 (2H, m). 
20 Step e l'[4-(NaphthaIaK-2-^lforiy)-butyl]'pynolidtne. The title compound was 
prepared as in Exan^le 17 st^ d with the product from Example 88 step d replacing 
the product of Example 17 step c. *H NMR 8.50 (IH, m), 8.04-7.86 (4H, m), 7.72- 
7.64 (2H, m), 3.24-3.19 (2H, m), 2.42-2.37 (6H, m), 1.86-1.56 (8H, m). Microanalysis 
found C 68.22 H 7.45 N 4.38. C18H23NO2S requires C 68. 10 H 7.30 N 4.41. 

25 

Example 89 

N-(2-(14Aeihyl-pynoli<Un-2'yl)-etlyfl)-2-Tiaphth^ 

The title compound was prepared as in Example 81 with 2-(l-methyl-pyrrolidin-2-yl)- 
ethylamine replacing 2-pyrrolidin-l-yl-ethyIamine. 'H NMR 8.42 (IH s), 7.85 (4H, 
30 m), 7.62 (2H, m), 3.05 (3H, m), 2.26 (IH, m), 2.25 (3H, s), 2.10 (IH, m), 1.76-1.48 
(6H, m). The hydrochloride salt was prepared with hydrogen chloride in 1,4-dioxan, 
the solvent was evaporated and the residue was triturated with diethyl ether^ Found C 
57.21, H 6.79. N 7.96. C17H23CI N2O2S requires C 57.53, H 6.53, N 7.89. 
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Example 90 

N'(2'(J-MethyI-piperidin-2'yI)-€thyl^^^ 

Step a N'(tert-Butoj^arbonyl)'2-piperidm'2-yl-^^^ The title compound was 
prepared as in Example 52 step a with 2-piperidin-2-yl-ethanol replacing 4- 
5 chlorobenzylamine. NMR 4.40 (IH, br m), 3.97-3.93 (IH, br m), 3.63-3.56 (IH, br 
m), 3.36 (lH,brm), 2,72-2.63 (lH,m), 1.98^1.89 (IH. ra), 1.75-1.27 (16H, m). 
Step b 2-(2-Amino-eihyl)-piperidine-l-carboxylic acid Ubutyl ester. To an ice-cooled 
solution of the product of step a (S.OOg, 21.8mmol) , triphenylphosphine (7.41g, 
28.3mmol) and phthalimide (4.16g, 28.3mmol) in THF (SOml) was added dropwise 

10 diethylazodicarboxylate (4.45ml, 28.3mmol). The coolant was removed and the 
reaction stirred at ambient temperature for 1 6h. The solvent was removed at reduced 
pressure and the residue was purified by flash column chromatography (2:1 
hexaneiethyl acetate). A solution of this material in ethanol (100ml) was treated with 
hydrazine hydrate (5.30ml) and the resultant reaction mfarture was heated at reflux for 

1 5 Ih. The resultant solid was removed by filtration and the fiher-cake washed with 

further ethanol (SOml). The filtrate was evaporated at reduced pressure and the residue 
was suspended in chloroform (SOml) and the solid residue was removed by filtration. 
The filtrate was evaporated at reduced pressure to aflFord the title compound as an oil 
(2.S8g, 52%). NMR 4.36 (IH, br s), 3.95 (IH, bd, 13.5), 2.77-2.60 (3H, m), 1.99- 

20 1.93 (lH,m), 1.70-1.38 (18H,m). 

Step c N-(2-(J-(tert-Bui€^carbonyl) piperidin-2-yl)'€ti^l)-naphthalemsulfom^ 
The title compound was prepared as in Example 81 with the product from Example 90 
step b replacing 2-pyrrolidin-l-yl-ethylamine. ^HNMR 8.42 (IH, m), 7.97-7.82 (4H, 
m), 7.64-7.59 (2H, m), 4.28-4.24 (IH, m), 3.88-3.84 (IH, m), 3.19 (IH, m), 2.60-2.53 

25 (2H, m), 1.91-1.87 (IH, m), 1.64-1.28 (16H, m). 

Step d N-(2-(Piperidin-2-yl)-eihyI)-naphthalenesulf^^^ To a solution of the 
product of step c (3.29g, 7.89mmol) in CHCI3 (8ml) was added trifluoroacetic acid 
(16ml) and the reaction mixture was stirred at ambient temperature for 20h. The 
excess trifluoroacetic acid was removed at reduced pressure and the residue 

30 partitioned between aqueous 10% potassium carbonate (SOml) and CHCI3 (SOinl). The 
CHCI3 layer was removed and the aqueous phase was extracted with further CHCI3 
(50ml). The combined organic phases were washed with brine and dried over 
anhydrous sodium sulfate. The filtrate was evaporated at reduced pressure to afford 
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the title compound (2.42g, 97%). NMR (CHCI3) 8.43 (IH, d, 1 .5), 7,98-7.86 (4H, 
m), 7.76-7.60 (2H, m), 3.20-3.01 (5H, m), 2.60-2,55 (2H, m), 1 .60-1.19 (8H, m). 
Step tN'(2'(lrK4ethyl'piperidin-2'yl)-eth^^^ To a stirred 

solution of the product of step d (2.42g, 7.63mmol) and aqueous formaldehyde (37%, 
5 3.3ml) in acetonitrile (25ml) was added portionwise sodium cyanoborohydride 

(788mg, 1 1.4mmol). The resultant suspension was stirred at ambient temperature for 
30 minutes. The pH was adjusted to 6 with acetic acid and the resuUant solution 
stirred at ambient temperature for 30 minutes. The mixture was evaporated at reduced 
pressure and the residue treated with methanol (50ml) and ammonia solution (880, 

10 50ml). The aqueous phase was extracted twice withDCM (50ml) and the combined 
organic phases were dried over anhydrous sodium sulfate. The filtrate was evaporated 
at reduced pressure and the residue purified by flash column chromatogi^hy (90: 10:1 
DCM:methanol:ammonia) to obtain the title compoimd (338mg, 13%) as an oil. The 
oil was treated with hydrogen chloride in 1,4-dioxan and the solvent removed in 

15 vacuo. The residue was suspended in diethyl ether and the solid removed by filtration, 
to obtain the title compound as the hydrochloride salt. NMR pMSO-csfe) 10.46- 
10.23 (IH, br s), 8.45-7.64 (8H, m), 3.01 (IH, m), 3.03-2.80 (4H, m), 2.64-2.56 (3H, 
m), 2.06-1.34 (8H, m). Microanalysis found C 57.43 H 7.08 N 7.27. C18H25CIN2O2S- 
O.5H2O requires C 57.21 H 6.93 N 7.41. 

20 

Example 91 

N-(3-(l-MetJ^l-pyrrolidin-2S'yl)'propyl)-^^ 

Step a 2S-(Metho)Q^methyl'Carbamoyl)'pyrrolidi^ acid tert-butyl ester. 

To a solution of N-tert-butoxycarbonyl-L-proline (10.76 g, 50 mmol), N,N- 

25 diisopropylethylamine (9,6 ml, 55 mmol), N,0-dimethylhydroxylamine hydrochloride 
(5.36 g, 55 mmol) and 1-hydroxybenzotriazole (6.75g, 50 mmol) in DCM (150 ml) 
was added l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC) (9.5 
g, 50 mmol) at OT. The solution was stirred at ambient temperature for 16h, washed 
with water (100 ml), saturated aqueous sodium hydrogen carbonate (100 ml), IN 

30 hydrochloric acid (100 ml), and water again (100 ml). The organic phase was dried 
over anhydrous magnesium sulfate and the solvent was evaporated under reduced 
pressure to afiford the product as a colourless oil (11.1 g, 86%). *H NMR 4.70 and 
4.60 (IH, 2xm), 3.76 and 3.69 (3H, 2xsX 3.60-3.30 (2H, m), 2.10-1.75 (4H, m), 1.43 
and 1.39 (9H, 2xs). 
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Step b 2S-Fonnyl-pyrroliciine-J-<xirboxylic acidx&i-butyl ester. To a suspension of 
lithium aluminium hydride (2.12 g, S6.0 mmol) in THF (80 ml) was added dropwise a 
solution of the product from step a (1 1.1 g, 43 mmol) in THF (80 ml) at 0*C. The 
temperature was allowed to rise to ambient temperature and the stirring was continued 
for Ih. The reaction mixture was cooled to O'C and 2M aqueous sodium hydroxide (1 1 
ml) was slowly added. The mixture was stirred at ambient temperature for 30 mins, the 
precipitate was filtered through Celite, and the filtrate was evaporated. The residue 
was dissolved in ethyl acetate (50 ml) and the solution was successively washed with 
aqueous IM hydrochloric acid (30 ml), water (30 ml) and brine (30 ml). The organic 
phase was dried over anhydrous magnesium sulfate and the solvent was evaporated to 
aflFord the product as a colourless oil (6.3 g, 74%). ^HNMR 9.51 and 9.42 (IH, 2xs), 
4.10 and 4.00 (IH, 2xm), 3.45 (2H m), 1.93 (4H. m). 1.43 and 1.40 (9H, 2xs). 
Step e 3-(l'(ten-Butoixyccu'boryl)-iyyrrohdi^^ 

product of step b (6.3 g, 31.6 mmol) and (carbethoxymethyIene)triphenylphosphorane 
(1 1.0 g, 31.6 mmol) were refluxed in THF (50 ml) for 2h. The solvent was evaporated 
and the residue was triturated with hexane:ethyl acetate 1 : 1 (60 ml). The precipitate 
was fihered, the filtrate was evaporated. The residue was purified by flash column 
chromatography (hexane:ethyl acetate 80:20) to afford colourless oil (8.2 g, 97%). 
NMR 6.80 (IH. bd), 5.80 (IH, d), 4.50 and 4.55 (IH, 2xbr s), 4.15 (2H, m), 3.41 (2H. 
m), 2.00 (IH, m), 1 .77 (3H, m), 1 .40 (9H, s), 1.24 (3H, t). 
Stepd 3'(I'(ienrButo3cyccirlmryl)-p!ynoMn-2SiylJ-pr^^ A 
round bottom flask containing the product of step c (8. 1 g, 30.2 mmol), 109^ 
palladhim-on-charcoal (0.80 g) and THF.methanol 1:1 (150 ml) was evacuated and 
flushed with hydrogen three times. The mixture was vigorously stirred for 2h vmder an 
atmosphere of hydrogen. The catalyst was removed by filtration and the filtrate was 
evaporated to afford the title compound as a colouriess oil (7.3g, 89%). ^H NMR 4. 10 
(2H, m), 3.79 (lH,br s), 3.29 (2H, m), 2.29 (2H. m), 1.90-1.61 (6H, m), 1.43 (9H, s), 
1.23 (3H, t). 

Stepe 3-(J-(tfn-Butoxyccirbonyl)-pyn^olidin-2S-yO'propm'J'oL The title compound 
was prepared as in Example 88 stq) c with the product fi-om Example 91 step d 
r^lacing the product of Example 88 step b. *HNMR (DMSO-dti) 4.34 (IH, t), 3.62 
(IH, m), 3.38 (2H, m). 3.22 (2H, m), 1.85-1.23 (17H. m). 

Step f 3-{J-(ien-ButoxycarbonyI)-p)rrolichn-2S-^^^^ The title compound 

was prepared as in Example 90 step b with the product fi-om Example 91 step e 
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replacing the product of Example 90 step a. NMR (DMSO-4f) 3.61 (IH, br s), 
3.36 (2H, br s). 3.20 (2H, ra), 2.49 (2H, m), 1 .82-1. 16 (17H, m). 
Step g N-(3'(l-(i&i-Butoxyc<nbonyl)-pynolidin-2S-yl)-propyl)'2' 
naphthdenesulfonamide The title compound was prepared as in Example 81 with the 
product from Example 91 step f replacing 2-pyrrolidin-l-yl-ethylamine. NMR 
8.44 (IH, s), 7.92 (4H, m), 7.60 (2H, m), 5.70 and 4.50 (IH, 2xbr s), 3.72 (IH, br s), 
3.25 (2H, m), 3.04 (2H, m), 1.87- 1.24 (17H, m). 

Step h N-(3-(Pyrrolidin-2S-yl)-propyl)~2-ru3phtMlenesulforumide The title compound 
was prepared as in Example 90 step d with the product from Example 91 step g 
replacing the product of Example 90 step c. 'H NMR (DMSO-iftf) 8.41(1H, s), 8.11 
(2H, m), 8.03 (IH, d), 7.80 (IH, m), 7.67 (2H, m), 6.00 (IH. br s), 2.92-2.75 (5H, m), 
1.75 (IH, m), 1.60 (2H, m), 1.39 (4H, m), 1.15 (IH, m). 

Step \N-(3-(l'Metf^l-pynqlidm-2S-yt)'proi^l)'2-ncq>hthakn^ The title 

compound was prepared as in Example 90 step e with the product from Example 91 
stq) h replacing the product of Example 90 step d. ^HNMR 8.42 (IH, s), 7.86 (4H, 
m), 7.63 (4H, m), 3.20 (IH, m), 3.06 (IH, m), 2.83 (IH, m), 2.30 (5H, m), 1.83-1.53 
(8H, m). The hydrochloride salt was prepared with hydrogen chloride in 1,4-dioxan, 
the solvent was evaporated and the residue was triturated with diethyl ethw. Found C 
55.59, H 7.06, N 7.23. CkHm CI N2O2S-1. 1 mol of H2O requbes C 55.61, H 7.05, N 
7.21. 

Example 92 

N-(3-(I-Melhyl-piperidin'3-yl)-propyl)'2-ncphihakneml^^ 
Step a N-^3-Pyridm-3-yl-prapyl)-phthcdimicle. To a stirred ice-cooled solution of 3- 
pyridinepropanol (1.29ml, lO.Ommol), triphenylphosphine (3.41g, 13.0mmol) and 
phthalimide (1.91g. 13.0ramol) in THF (20ml ) was added m three portions 
diethylazodicarboxylate (2.23ml, 13 .0mmol). The coolant was removed and the 
reaction mixture stirred at ambient temperature for 20h. The reaction mixture was 
diluted with ethyl acetate (50ml) and extracted twice with aqueous hydrochloric acid 
(60ml). The acidic phases were combined and treated with ammonia (880) until pH 
1 1 was achieved and then extracted twice with DCM (lOOmQ. The combmed organics 
were washed with brine (100ml) and dried over anhydrous sodium sulfate. The fihrate 
was evaporated at reduced pressure and the residue purified by flash cohimn 
chromatography (3: 1 ethyi acetate:hexane) to obtain the title compound (2.67g, 
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100%). 'H NMR 8.47-8.41 (2H, m), 7.86-7.46 (5H, m), 7.26-7.20 (IH, m), 3.77 (2H, 
t, 7.2), 2.70 (2H, t, 7.8), 2.10-2.00 (2H, m). 

Step b N-(3-(J-MetfyI-pyrian-3-yl)-propyI)-phthalmide iodide. To a solution of the 
product of step a (1.33g, S.OOnral) in acetone (Sml) was added iodomethane (0.467nil, 
5 7.50mmol) and the resultant solution heated at reflux for 4h. The resultant suspension 
was filtered and the recovered solid washed with ether (50ml) and the title compound 
(l.SOg, 74%) was dried in vacuo. 'H NMR (DMSO-de) 8.93 (IH, s), 8.82-8.80 (IH, d, 
6), 8.48-8.46 (IH, m), 8.06-8.00 (IH, m), 7.89-7.82 (4H, m), 4.29 (3H, s), 3.65 (2H, t, 
6.6). 2.84 (2H. t, 8.1), 2.07-1.93 (2H, m). 

1 0 Step c N-(3'(J-Methyl-piperidin-3'yl)-propyI)-phthalimiik To a cooled (-78°C) 

suspension of the product of step b (1.49g, 3.65nimol) in methanol (36ml) was added 
portionwise sodium borohydride (270mg, 7.30mmol) and the resultant suspension 
stirred at this temperature for 20 minutes. The suspension was allowed to warm to 0"C 
and the feactioh stirred for a further 30 minutes. The suspension was treated with 

1 5 aqueous 2M hydrochloric acid (3 .6nil) and the stirring was continued for a further Ih. 
The reaction mixture was treated with sufficient aqueous 2M sodium hydroxide to pH 
1 1 and water (lOOmI) was added. The aqueous phase was extracted thrice with DCM 
(1 OOml) and the combined organic extracts were dried over anhydrous sodium sul&te. 
The filtrate was evaporated at reduced pressure and the residue was dissolved in 

20 methanol (10ml) and treated with palladium on charcoal (150n%). The resultant 
suspension was stirred under a hydrogen atmosphere (via balloon) for 16h. The 
suspension was filtered through a pad of celite and the filter-cake was washed with 
niethanol (100ml). The filtrate was evaporated at reduced pressure and the residue 
was purified by flash colunm chromatography (90: 10: 1 DCM :methanol:ammonia) to 

25 obtain the title compound (437mg, 42%). 'HNMR 7.87-7.82 (2H, m), 7.74-7.69 (2H, 
m), 3.72-3.65 (2H, m), 2.89-2.82 (2H, m), 2.28 (3H, s), 1.89-0.84 (IIH, m). 
Step d N-(3-(J-Methyl-piperidin-3-yl)'propyl)-2-ncphihalenesulfommide. To a 
stirred solution of the product of step c (437mg, 1 .53mmol) in ethanol (10ml) was 
added hydrazine hydrate (0.37ml) and the reaction heated at reflux for 1.5h. The 

30 resultant suspension was filtered, the filter-cake was washed with fiuther ethanol 
(20ml) and the filtrate was evaporated. The residue was suspended io DCM (20ml) 
and the solid was removed by filtration. The fihrate was evaporated at reduced 
pressure and the residue was dissolved in DCM (Sml). The solution was treated 
sequentially, with ice-cooling, with triethylamine (0.290ml, 2.08mmol) and 2- 
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naphthalenesulfonyl chloride (217mg, 1.39mmol). The coolant was removed and the 
reaction mixture stirred at ambient temperature for 2h.. The reaction was diluted with 
DCM (20ml), washed with water (20nil) and brine (20ml), and dried over anhydrous 
sodium sulfate. The filtrate was evaporated at reduced pressure and the residue was 
purified by flash cohimn chromatography (90:10:1 DCM: methanol: ammonia) to 
afford the title compound (240mg, 45%). 'H NMR 8.44 (IH, d, 1.2), 7.99-7.59 (6H, 
m), 2.98 (2H, t, 6.9), 2.76-2.69 (2H, m), 2.24 (3H, s), 1.87-1.84 (3H, m), 1.64-1.46 
(5H, m), 1 .21-1 . 1 3 (2H, m), 0.75 (IH, m). Microanalysis found C 64.32 H 7.75 N 
7.59. Ci9Kb6N2O2S-0.5H2O requires C 64.19 H 7.76 N 7.88. 

Example 93 

N-(3^J-Methyl-piperidin-4-yl)-propyl)-2'mphthahne^ 

The title compound was prepared as in Example 92 with 4-pyridinepropanol replacing 
3-pyridinepropanol. 'HNMR 8.44 (IH, d, 1.8), 7.99-7.82 (4H, m), 7.66-7.62 (2H, m), 
4.46 (IH, br m). 2.98 (2H, t, 6.9), 2.76-2.69 (2H, m), 2.23 (3H, s), 1.85-1.42 (6H, m), 
1.21-1.11 (5H, m). Microanalysis found C 66.06 H 7.58 N 8.05. C19H26N2O2S 
requires C 65.86 H 7.56 N 8.09. 

Example 94 

N'(2-^l-Methyl-pynolidin-2-yl)-ethyl)'l-naphthedenesulfo 
The title compound was prepared as in Example 81 with 1-naphthalenesulfonyl 
chloride replacing 2-naphthalenesulfonyl chloride and with 2-(l-methyl-pyiTolidin-2- 
yl)-ethylamine replacing 2-pyiToIidin-I-yl-ethylamine. 'HNMR 8.67 (IH, d), 8.25 
(IH, m), 8.06 (IH, d), 7.95 (IH, d), 7.57 (3H, m), 3.07 (IH, m), 2.90 (2H, m), 2.27 
(4H, m). 2.00(1H. m). 1.81 (IH, m), 1.55 (4H, m), 1.41 (2H, m). Found C 63.73, H 
6.95, N 9.01. C17H22N2O2S reqmres C 64.12, H 6.96, N 8.80. 

Example 95 

N-^2-(J-Methyl-pynolidin-2-yl)-ethyl)-4^oluenesulfonamide. 
The title compound was prepared as in Example 81 with 4-toluenesulfonyl chloride 
replacing 2-naphthalenesulfonyI chloride and with2-(l-methyl-pyirolidin-2-yI)- 
cthylamine replacing 2>pyrrolidin-l -yl-cthylamine. The Iqrdrochloride salt was 
prepared by treatment with hydrogen chloride in 1,4-dioxan. 'H NMR (DMSO-dis) 
7.62 (2H, d, 8.1), 7.47 (IH, t, 5.1), 7.37 (2H, d, 8.1), 2.86-2.70 (3H, m), 2.37 (3H, s). 
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2.09 (3H. s), 1.98-1.93 (2H, m). 1.76-1.49 (4H, m)1.29-1.16 (2H, m). Microanalysis 
found C 52.52 H 7.30 N 8.53. C14H23CIN2O2S requires C 52.73 H 7.27 N 8.79. 

Example 96 

N-(2-(J-MeihyI-pynolidin-2-yI)-ethyl)-4-chIoropherQfl^^^ 
The title compound was prepared as in Example 81 with 4-dilorophenylsuIfonyl 
chloride replacing 2-naphthalenesulfonyl chloride and with 2-(l-methyl-pyrTolidin-2- 
yl)-ethylamine replacmg 2-pyrrolidin-l-yl-ethylamine. The hydrochloride salt was 
prepared by treatment with hydrogen chloride in 1,4-dioxan. 'H NMR (DMSO-de) 8-7 
(IH, br s), 7.82-7.77 (2H, ra), 7.50-7.46 (2H, m), 3.10-3.01 (3H, m), 2.39 (IH, m). 
2.28 (3H, s), 2. 15-2. 12 (IH, m), 1.82-1.42 (6H, m). Microanalysis found C 51.65 H 
6.44 N 8.99. C13H19CIN2O2S requires C 5 1 .56 H 6.32 N 9.25. 

Example 97 . 

N-^'(l^ethyl-pynolian'2S-yl)-ethyl)'(4-cUorophenyl)-methan 
Step a 2S-Hy(twymethyl-pynolidim-J-carbo3y The title 

compound was prepared as in Example 52 step a with (S)-(+)-pyiTolidinemethanol 
replacing 4-chlorobenzylamine. NMR 3.94 (IH, m), 3.61 (2H, m), 3.45 (IH, m), 
3.30 (IH, m), 2.01 (IH. m). 1.79 (2H, m). 1.58 (IH, m), 1.52 (IH, s). 1.47 (9H, s). 
Step b 2S-Tosyloxymethyl-pyrrolidine-J-carboxylic acid i&A-butyl ester. To a solution 
of the product of step a (4.0 g, 20.0 mmol) and triethylanune (3.3 ml, 24.0 mmol) in 
DCM (100 ml) was added p-toluenesulfonyl chloride (3.8 g, 20.0 mmol) and 4- 
dimethylaminopyridine (0.2 g) at 0°C. The sohition was stirred at ambient temperature 
fOT 5h, then it was washed successively with water (50 ml), saturated aqueous sodium 
hydrogen caitonate (50 ml) and brine (SO ml). The organic phase was dried over 
anhydrous magnesium sulfate, the solvent was evaporated and the residue was purified 
by flash chromatography (hexane: ethyl acetate 70:30) to afford the title compound 
(4.3 g, 61 %). *HNMR 7.77 (2H, d), 7.34 (2H, d), 4.10 (IH. m). 3.90 (2H, m), 3.29 
(2H. m). 2.44 (3H, s), 1.92-1 .80 (4H, m), 1 .37 (9H, s). 

Step c 2S<:yanomethyl-pyrrolidine-l-carbaxylic add t&t-butyl ester. The produrt of 
step b (4.3 g, 12.1 mmol) and potassium cyanide (1 .6 g, 24.2 mmol) were heated 
together in dimethyl sulfoxide at 1 10°C for 3h. The reaction mixture was cooled to 
ambient temperature and poured into water (200 ml). The product was extracted with 
ethyl acetate (3x50 ml), the combined organic extracts were washed with brine, dried 
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over anhydrous magnesium sulfate and the solvent was evaporated under reduced 
pressure. The residue was purified by flash column chromatography (hexane:ethyl 
acetate 70:30) to afford the the title compound as a colourless oil (1.46 g, 57.5%). 
NMR 4.00 (IH, br s), 3.41 (2H,m), 2.74 (2H, m), 2.16 (IH^ m), 1.92 (3H, m), 1.47 
5 (9H,s). 

Stcpd 2S-(2'Ammoethyl)-pynolidine'l'Carboxylic acidxer^^ The product 

of step c ( 1 .45 g, 6.9 mmol) was suspended in methanol saturated wth ammonia (50 
ml), Raney-Nickel (ca. 1.0 g) and hydrogen hexachloroplatinate (TV) hydrate (80 mg 
dissolved in 1 ml of water) were added . The mixture was stirred in a Parr bottle under 

10 Hj pressure (about 40 psi) for 24 h. The reaction mixture was filtered through Celite 
and the filtrate was evaporated. The crude material was purified by flash 
chromatography (DCM: methanol lamonia (880) 90: 10: 1) to afford the title compound 
(l.lSg, 80%). ^HNMR 3.90 (IH, m), 3.30 (2H, m), 2.71 (2H. t), 1.87-1.45 (17H, m). 
Step c N'(2'(J-(tcn'Butoxycarbonyl)'pynoM 

IS methamsulfonamide. To a solution the product of step d (0.27g, 1.26nimol) and 
triethylamine (0.23ml, 1 .62mmol) in DCM (15 ml), cooled under an atmosphere of 
argon to -78*^C, was added dropwise a solution of (4-chlorophenyl)-methanesulfonyl 
chloride^ (0.34g, 1 .Snrniol) in DCM (5 ml). The resultant solution was stirred for 1 8h, 
allowing to warm to ambient temperature. The solution was washed with water, dried 

20 over anhydrous magnesium sulfate and the solvent was evaporated. The ntiaterial was 
purified by flash column chromatography (DCM:ethyl acetate 90:10) afforded the 
product (0.29g, 57%). ^HNMR 7.34 (4H,s), 6.15 (IH, br s), 4.20 (2H, s), 3.96 (IH, 
m), 3.28 (2H, m), 3.02 (2H, m), 2.80 (IH, m), 1.95-1.45 (6H, m), 1.45 (9H, s). 
Step tN'(2'{I'M€aiyI'pyrroIidin-2S-yl)-ethy^^ 

25 The product of step e (0.29 g, 0.72 mmol) was dissolved in trifluoroacetic acid (3 ml) 
and the solution was stirred for Ih. The trifluoroacetic acid was evaporated in vacuo, 
the residue was dissolved in DCM (20 ml) and the organic solution was washed with 
10% aqueous potassium carbonate (20ml), dried over anhydrous magnesium sulfate 
and the solvent was evaporated to afford colourless foam. The foam was dissolved in 

30 l,2"dichloroethane (5 ml) and cooled to O^C, aqueous formaldehyde (37%, 0. 1 ml, 1.4 
mmol), followed by sodium triacetoxyborohydride (0.26 g, 1.2 mmol) were added and 
the mixture was stirred for 2h. Saturated sodhim hydrogen carbonate sohition was 
added (20 ml) and the product was extracted with DCM (20ml). The organic phase 
was dried over anhydrous magnesium sulfate, the solvent was evaporated and the 
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residue was purified by flash column chromatography pCM:methanol:amm6iiia 
(880) 90:10:1) to afford the title compound (0. 15g, 67%). 'H NMR 7.36 (4H, s), 4. 19 
(2H, s), 3.20 (IH, m), 3.04 (2H, m), 2.50 (IH, m), 2.31 (3H, s), 2.19 (IH. m), 1.86- 
1.50 (60, m). The hydrodiloride sah was prepared with hydrogen chloride in 1,4- 
5 dioxan and lyophilised from water and 1,4-dioxan. Found C 47.22, H 6.60, N 8.04. 
C14H22 CI2N2O2S requires C 47.59, H 6.28, N 7.93. 

Example 98 

N-(3-(I-Meihyl-pyrroIidin-2S-yl)-propyl)-(4-chhrophenyl)^ 
10 The title compound was prepared as in Example 9 1 with 4-chlorophenylsulfonyl 
chloride replacing 2-naphthalanesulfonyl chloride in step g. 'h NMR 7.79 (20, d), 
7.45 (2H, m), 3. 12 (IH, m), 3.00 (IH, m), 2.76 (IH, m), 2.24 (3H, sX 2.20 (2H, m), 
1.80-1.37 (8H, m). The hydrochloride salt was prepared with hydrogen chloride in 1,4- 
dioxan and lyophilised from water and 1,4-dioxan. Found C 47.76, H 6.35, N 8. 1 1. 
15 C14H22CI2N2O2S requires C 47.59, H 6.28, N 7.93. 

Example 99 

N-(3-(l-Metl^l-pynolidin-2S-yl)-propyl)-(4-chlorophenyl)^el^ 
The title compound was prepared as in Example 97 steps e and C with the product 
20 from Example 91 step f rq)lacing the product of Example 97 step d in step e. 'H 
NMR 7.36 (4H, s), 4.18 (2H, s), 3.00 (2H, m), 2.87 (IH, m). 2.20 (5H. m). 1.73-1.45 
(8H, m). The hydrochloride salt was prepared with hydrogen chloride in 1,4-dioxan 
and lyophilised from wato- and 1.4-dioxan. Found C 47.64, H 6.67, N 7.28. 
C15H24CI2N2O2S-O.6 H2O requires C 47.58, H 6.72, N 7.40. 

25 

Example 100 

N-(3-(J'Methyl-pynoIidin-2S-yl)~propyl)-phenyl-methcate^^^ 
The title compound was prepared as in Example 97 steps e and ^ with the product 
from Example 91 step f and phenyl-methanesutfonyl chloride rq)ladng respectively 
30 the product of Example 97 step d and (4-chlorophenyl)-methanesulfonyl chloride in 
stepe. 'HNMR 7.40 (5H. m), 4.22 (2H. s), 3.00 (2H,m), 2.87 (lH,in), 2.19 (3H,s), 
2.16 (2H, m), 1.71-1.35 (8H, m). The hydrochloride salt was prepared with hydrogen 
chloride in 1,4-dioxan and lyophilised from water and 1,4-dioxan. Found C 51.24, H 
7.70, N 8.07. C15H25CIN2O2S-I.OH2O reqmres C 51.31, H 7.76, N 7.98. 
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Example 101 

N-(3-(l-Methyl-pynolidiri^2S-yl)-propyl)-(4-bromopheT!yl)-mea^ 
The title compound was prepared as in Example 97 steps e and f, with the product 
5 from Example 91 stqi f and (4-bromophenyl)-methanesulfonyl chloride^ replacing 
respectively the product of Example 97 step d and (4-chlorophenyl).methanesulfonyl 
chloride in step e. 'H NMR 7.50 (2H, m), 7.27 (2H, m), 4. 16 (2H, s), 3.03 (2H, m), 
2.88 (IH, m), 2.24 (5H, m), 1.75-1.54 (8H, m). The hydrochloride salt was prepared 
with hydrogen chloride in 1,4-dioxan and lyophilised from water and 1,4-dioxan. 
10 Found C 43.55, H 5.90, N 6.57. Ci3H24BrClN202S requires C 43 .75, H 5.87, N 6.80. 

Example 102 

N-^3-(I-Meihyl-pynoIian-2S-yl)'i>ropyl)-2-(4-chk^aphe^ 
The title compound was prepared as in Example 97 steps e and f, with the product 
15 from Example 91 step f and 2-(4-chlorophenyl)-ethanesuIfonyI chloride^ rq>lacing 
respectively the product of Example 97 step d and (4-chlorophenyI)-methanesulfonyI 
chloride in step e. 'HNMR 7.29 (2H, ra), 7.16 (2H, m), 3.21 (2H, m), 3.09 (4H, m), 
2.97 (IH, m), 2.32 (3H, s), 2.23 (2H,m), 1.77-1.41 (8H, m). Found C 55.46, H 7.44, N 
8.09. C16H2JCIN2O2S requires C 55.72, H 7.31, N 8.12. 

20 

Example 103 

N-^3-(JrMethyI'pyrrolidin'2S-yI)-propyl)-3-(4-cM 

The title compound was prqpared as in Example 97 steps e and ^ with the product 
from Example 91 step f and 2-(4-chloroph«iyl)-prapanesulfonyl chloride^ replacing 

25 respectively the product of Example 97 step d and (4-chIorophenyl)-methanesulfonyl 
chloride in step e. 'HNMR 7.31 (2H, m), 7.16 (2H, d), 3.14 (2H, m), 3.00 (3H. m), 
2.78 (2H, t), 2.35 (3H. s), 2.28 (2H, m), 2.15 (2H, m). 1.78-1.47 (8H, m). The 
hydrochloride salt was prepared with hydrogen chloride in 1,4-dioxan and lyophilised 
from water and 1,4-dioxan. Found C 51.39, H 7.22, N 7.00. C17H28CI2N2O2S requires 

30 C 51.64, H 7.14, N 7.08. 

Example 104 

N-^4'(l-Meihyl-pynolidm'2S'yl)'butyl)'(4'CMorophenyl)^^ 
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The title compound was prepared as in Example 97, steps with the product from 
Example 91 step e replacing 2S*hydroxymethyl-pyrrolidine-l-carboxylic acid tert-^ 
butyl ester as the substrate in step b. *H NMR 7.36 (4H, m), 4.30 (IH, br s), 4.21 (2H, 
s), 3.09 (IH, m), 3.00 (2H, t), 2.32 (3H, s), 2.19-1.26 (12H, m). The hydrochloride salt 
S was prepared with hydrogen chloride in 1,4-dioxan and lyophilised from water and 
1,4-dioxan. Found C 50,20, H 6.93, N 7.31. CieHae CI2N2O2S requires C 50.39, H 
6.87, N 7.35. 

Example 105 

10 N-(5'(J'Methyl-pyrrolidm'2S-yI)-pentyI^^ 

Step a 5'(J^(tenrButoxycarbonyI)-pyn'oIidin-2S-yl)-pe^ acid ethyl ester. A 
solution of triethyl 4-phosphonocrotonate (3.6ml, 16.3mmol) m THF (20ml) was 
added dropwise to a slurry of sodium hydride (60% dispersion in mmeral oil, 0.72g, 
1 S.Ommol) in THF (20ml) at 0"C under an atmosphere of argon. The mbrture was 

1 5 allowed to warm to ambient temperature, stirred for 20 mins, then cooled to -20®C and 
a solution of the product from Example 91 step b in THF (30 ml) was added dropwise. 
The mixture was allowed to warm to ambient temperature and stirred for 2h, then it 
was partitioned between water (100 ml) and ethyl acetate (100 ml). The organic phase 
was washed with brine, dried over anhydrous magnesium sulfate and the solvent was 

20 evaporated under reduced pressure. The crude product was purified by flash column 
chromatography (hexane:ethyl acetate 80:20). A round bottom flask containing the 
purified material (1.9 g), 10% palladium*on-charcoal (0.2 g) and THFimethanol 1:1 
(30 ml) was evacuated and flushed with hydrogen three times. The mixture was 
vigorously stirred overnight under an atmosphere of hydrogen. The catalyst was 

25 removed by filtration and the filtrate evaporated to afford the title compound (1 .85 g, 
46%). NMR 4.12 (2H, q), 3.73 (IH, br s), 3.3 (2H, m), 2.30 (2H, t), 1.9M.60 (8H, 
m),1.46 (9H, s), 1.30 (2H, m), 1.25 (3H, t). 

Step h 5-(l-(Xtn-Butoxycarbonyl)-pyrrolidin-2S-yl)'pen^ The title compound 

was prepared as in Example 88 step c with the product of Example 105 step a 
30 replacing the product of Example 88 st^ b. 

Step c 5-(I-(un'ButaxycarbonyI)'pyrrolidm'2S-^^^ The title compound 

was prepared as in Example 90 step b with the product of Example 105 step b 
replacing the produa of Example 90 step a. 
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Step d N-(5^J'(\tn-Butoxycarbonyl)'pynoIidin^2^ 

methanesulfommide . The title compound was prepared as in Example 97 step e with 
the product of Example 105 step c replacing the product of Example 97 st(^ d. 
Step c N'(5-(l-Meihyl'pynotidin'2S'yl)-pentyl)-(4'<:hlorop 
5 methanesulfonamide The title compound was prepared as in Example 97 step f with 
the product from Example 105 step d replacing the product of Example 97 step e. *H 
N1V4R 7J3 (4H, m), 4.50 (IH, br s), 4.19 (2H, s), 3.06 (IH, m), 2.97 (2H, t), 2.29 (3H, 
s), 2.14 (IH, m), 1.96 (2H, m), 1.66 (3H, m), 1,45 (3H, m), 1.25 (5H, m). The 
hydrochloride sak was prepared with hydrogen chloride in 1,4-dioxan and lyophilised 
10 fromwaterand 1,4-dioxan. Found C 51.26, H 7.20, N 6.89. C17H28 CI2N2O2S requires 
C 51.64, H 7.14, N 7.09. 

Example 106 

N-(3'Pynotidm-l-yl-propyl)-(4-chlorophenyl)'methm 
15 The title compound was prepared as in Example 97 step e with 3-pyrroIidin-l-yl- 
propylamine replacing the product of Example 97 step d. NMR 7.36 (4H, s), 4. 19 
(2H, s), 3.10 (2H, t), 2.60 (2H, t), 2.47 (4H, br s), 1.68 (6H, m). Found C 52.72, H 
6.86, N 8:66%; C14H21CIN2O2S requires C 53.07, H 6.68, N 8.84%. 

20 Example 107 

N-(4'-ChlorohenzyiyN''-(3-(l-methyl-pynoli(Un'^2S^^^^ 
Step a N'ten'Butoxycarbonyl'J^''(3'(l-(Xen-l^ 

propyI)-sulfamide, To an ice-cooled solution of chlorosulfonyl isocyanate (0.64ml, 
7.4mmoI) in DCM (1 5 ml) was added dropwise a solution of dry rerf-butanol (1 .0 ml, 

25 10.8 mmol) in DCM (10 ml). The solution was allowed to warm to ambient 

temperature, stirred for 10 min and added dropwise to an ice cooled solution of the 
product from Example 91 step f (1.3 g, 5.7 mmol) and triethylamine (1.2ml, 8.6mmol) 
in DCM (20ml). The mixture was stirred for 1 8h, allowed to warm to ambient 
temperature. The solution was washed with water (20ml), dried over anhydrous 

30 magnesium sulfate and the solvent was evaporated. Purification by flash column 
chromatography (DCM:ethyl acetate 90:10) of the residue afforded the title product 
(1.67g, 72%). ^HNMR 7.63 (IH, s), 5.50 and 5.30 (IH, 2xbr s), 3.80 (IH, br s), 3.30 
(2H, m), 3.09 (2H, br s). 1.92-1.39 (26H, m). 
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Step b N'(ien-Butoxycarbonyl)-N-(4'Chlorobertsyl)-N''(3-p 
pyrrolidin-2S-yl)-propyl)'Sulfamide, To an ice-cooled solution of the product of step a 
(1 .6g, 3 .93mmol) and 4-chlorobenzyl bromide (O.Sg, 3.90mmol ) in dry DMF (10 ml) 
was added sodium hydride (0. 17g, 4.3 mmol, 60% dispersion in oil). The mixture was 
5 allowed to warm slowly to ambient temperature over 1 8h. Water (50ml) was added 
and the mixture was extracted with ethyl acetate (2x30ml). The combined organic 
extracts were washed with water, dried over anhydrous magnesium sulfate and 
evaporated. Purification by flash column chromatography (DCM:ethyI acetate 95:5) of 
the residue afforded the product (1.56g, 75%). *H NMR 7.30 (4H, m), 5.40 and 5.25 
10 (IH, 2xbr s), 4.80 (2H, s), 3.75 (IH, br s), 3.29 (2H, m). 2.84 (2H, br s), 1.92-1.39 
(26H,m). 

Step c N-(4-Chloroberi^l)^J^'(3'(J'meihyI'pynoMm^^ The 
title compound was prepared as in Example 97 step f with the product from Example 
107 step b replacing the product of Example 97 stq) e. NMR 7.31 (4H, m), 4.S0 
15 (IH, br s), 4.18 (2H, s), 3.14 (IH, m), 3.07 (IH, m), 2.89 (IH, m), 2.33 (3H, s), 2.25 
(2H, m), 1.79-1.43 (8H, m). The hydrochloride sah was prepared with hydrogen 
chloride in 1,4-dioxan and lyophilised from water and 1,4-dioxan. Found C 46.26, H 
6.44, N 10.63. C15H25CI2N3O2S. 0.3 mol water requires C 46.46, H 6.65, N 10.84. 

20 Example 108 

N~Benzyl-N'-(3-(l'methyl-pynolidin'-2S'yI)'propyl)^ 

Step a N-Ben2yI''N''(teTi'butoxycarbonyl)'Sul^^ The title compound was 
prepared as in Example 107 step a vAih benzylamine replacing the product of &uunple 
91 step f 

25 Step b N-Benzyl'l^'flGn-buioxycarbonylJ-l^^fS'^^^ 

2S-yl)-propyl)'Sulfamide. To an ice-cooled solution of the product from Example 91 
step e (0.9g, 3.9nunol) and the product of step a (1 .22g, 3.9mmoI) and 
triphenylphosphine (1.33g, 5.07mmol) in THF (10ml) was added a solution of diethyl 
azodicarboxylate (0.87ml, 5.07mmol) in THF (3 ml). The yellow solution was allowed 

30 to warm to ambient temperature and stirred for 2h. The solvent was evaporated and the 
residue was purified by flaish chromatography (hexaneiethyl acetate 70:30) to isolate 
the title compound (1.7g, 88%). "H NMR 7.33 (5H, m). 5.60 (IH, br s), 4.13 (2H, m), 
3.80 (IH, br s), 3.59 (2H, m), 3.30 (2H, m), 1.84-1.44 (26H, m). 
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Step cN'Bemyl-l^-(3'(l'meihyUpynolidin'2S-yl^^^ The title 

compound was prepared as in Example 97 step f with the product from Example 108 
step b replacing the product of Example 97 step e. *H NMR 7.31 (5H, m), 4.60 (IH, 
br s), 4.21 (2H, s), 3.23 (IH, m), 3.05 (IH, m). 2.93 (IH, m), 2.40 (3H, s), 2.35 (2H, 
5 ra), 1.834.48 (8H, m). Found C 56.00, H 8.10, N 12.93. C15H25N3O2S-O.6H2O 
requires C 55.90, H 8.20, N 13.04. 

Example 109 

N-(4-Chlorobenzyl)-N'-(3'(l'methyUpynolidi^ 
10 Step a 3''(l-(ltrt-ButoxycaThonyl)'pynvlidin-2R^^ 

was prepared as in Example 91 steps a-e with N-(/er/-butoxycarbonyl)-D-proline 
replacing N-(/er/-butoxycarbpnyl)-L-proline in step a. 

Step hN'^4'Chlorobenzyl)-]^-(xexl'hutoxycarbon^ The title compound 

was prepared as in Example 107 step a with 4-chlorobenzylamine replacing the 
15 product from Example 91 step £ 

Step c N-(4-Chlorobenzyl)-N'-(Xta-hutoxycarbonyl)'^^ 

pyrrolidin-2R-yl)-propyl)'Sulfamide. The title compound was prepared as in Example 

108 step b using the produas derived from Example 109 steps a and b. 

Step d N'(4'Chlorobemyl)-N''(3-(I'methyI-p)Tr The 

20 title compound was prepared as in Example 97 step f with the product from Example 
108 step c replacing the produrt of Example 97 stq) e. *H NMR 7.34 (4H, m), 4.30 
(IH, br s), 4.20 (2H, s), 3.08 (2H, m), 2.93 (IH, m), 2.34 (3H, s), 2.27 (2H, m), 1.78- 
1*50 (8H, m): The hydrochloride salt was prepared with hydrogen chloride in 1,4- 
dioxan and lyophilised from wata- and 1,4-dibxan. Found C 45.93, H 6.66, N 10.74. 

25 Ci5H25CliN3O2S-0.53H2O requires C 45.97, H 6.70, N 10.72. 

Example 110 

N'<2yclohexyl'methyl'N'-(3'(l-methyl-pyrrol^ 
The title compound was prepared as in Example 108 with cyclohexylmethylamine 
30 replacing benzylamine in step a, ^H NMR 4.06 (IH, t), 3.07 (2H, m), 2.98 (11^ m), 
2.87 (2H, t), 2.32 (3H, 5), 2.23 (2H, m), 1,77-1.46 (14H, m), 1.21 (3H, m), 0.95 (2H 
m). The hydrochloride sak was prepared with hydrogen chloride in 1,4-dioxan and 
lyophilised from water and 1,4-dioxan. Found C 47.98, H 9.39, N 1 1.38; 
C15H32CIN3O2S-I.I3H2O requires C 48.13, H 9.23, N 11.22. 
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Example 111 

N'^2-(4^hlorophenyl)'€thyl)-N'-(3-(l'methyl-pynoU(&n-2S'^^^^ 
The title compound was prepared as in Example 108 with 2-(4- 
5 chlorophenyl)ethylamine replacing benzylamine in step a. *H NMR 7.28 (2H, m), 
7.16 (2H,d), 4.05 (IH, br s), 3.28 (2H, m), 3.12 (IH, m), 2.96 (IH, m). 2.85 (3H, m), 
2.3 1 (3H, s), 2^21 (2H, m), 1 .76-1.40 (8H, m). The hydrochloride salt was prepared 
with hydrogen chloride in 1,4-dioxan and lyophilised from water and 1 ,4-dioxan. 
Found C 45.29, H 6.98, N 10.10. C16H27CI2N3O2S-I.47H2O requires C 45.45, H 7.14, 
10 N9,94. 

Example 112 

N-^4-CMoropheTiyl)-N''(3-(l-methyl-pyn'olian-2S-yl)-prcpyl)-m^ 
The title compound was prepared as in Example 108 with 4-chloroaniIine replacing 
15 benzylamine in step a. 'H NMR 7.27 (2H, m), 7. 12 (2H, m), 3.08 (2H. m), 2.85 (IH, 
m), 2.26 (2H, m), 2.24 (3H, s), 1 .75-1 .47 (8H, m). Found C 47.82, H 6.72, N 12.09. 
C14H22CIN3O2S-I.OH2O requires C 48.01, H 6.92, N 12.00. 

Example 113 

20 N-^4-Bromobemyl)rN'-(3-(l-meihyl-pyrrolidm-2S-yl)-piv^ 

The title compound was prepared as in Example 107 with 4-bromobenzyl bromide 
replacing 4-dilorobenzyl bromide, in step b. 'H NMR 7.46 (2H, d), 7.23 (2H d), 4.70 
(IH, brs), 4.14 (2H, s), 3.12 (IH. m), 3.02 (IH, m), 2.88 (IH, m), 2.32 (3H. s), 2.24 
(2H, m), 1.78-1.40 (8H, m). The hydrochloride salt was prepared with hydrogen 

25 chloride in 1 ,4-dioxan and lyophilised from water and 1,4-dioxan. Found C 41.91, H 
6. 17, N 9.59. Ci5H25BrClN302S requires C 42.21, H 5.90, N 9.85. 

Example 114 

N-^4-Io(tobemyl)rl^-^3-(]-methyl-pynolidin-2S-yI)i»'opy 
30 The title compound was prepared as in Example 107 with 4-iodobenzyl bromide 

replacing 4-chlorobenzyl bromide, in step b. 'HNMR 7.67 (2H, d), 7.11 (2H, d), 4.50 
(IH, br s), 4.15 (2H, s), 3.12 (IH, m), 3.04 (IH, m). 2.90 (IH, m), 2.32 (3H, s), 2.29 
(2H, m), 1.78-1.42 (8H, m). Found C 40.77, H 5.79, N 9.41. C15H24IN3O2S-O.35H2O 
requires C 40.61, H 5.61, N 9.47. 
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Example 115 

N-^4-Chhrobenzyl)-N'-(2-^J-methyI'pynoIidin-2S-yl)-ethyl)-^^^ 
The title compound was prepared as in Example 107, with the product from Example 
5 97 step d replacing the product of Example 91 step fin step a. *H NMR 7.31 (4H, m), 
4.60 (IH, br s), 4.18 (2H, s), 3.20 (IH, m), 3.05 (2H, m), 2.41 (IH. m). 2.32 (3H, s), 
2.18 (IH, m), 1.86-1.58 (6H, m). Found C 50.46, H 6.75, N 12.42. C,4H22CIN302S 
requires C 50.67, H 6.68, N 12.66. 

10 Example 116 

N'^4-Chlorobenzyl)'N'-(4'(l-meihyl-pynolidirh2S'yl)-huty 
Step a 2S-(4-Amino-butyl)-^pynolidme-l-ccrbao^lic cun The title 

compound was prepared as in Example 97 steps b-d with the product of Example 91 
step e replacing the product of Example 97 stq) a. 'H NMR 3.70 (IH m), 3.30 (2H, 

15 m), 2.70 (2H,t). 1.86- 1.21 (21H.m). 

Step b NAen-Buimycarbonyl-N'-^4-(J-(ten-butoxycarboTyl)-pyn-olia^^ 
sulfamide. The title compound was prepared as in Example 1 07 step a with the product 
from step a replacing the product of Example 91 step f ' HNMR 7.50 (IH, br s), 5.17 
and 4.50 (IH, 2xbr s), 3.75 (IH, br s), 3.30 (2H, m), 3.08 (2H, m), 1.88-1.31 (28H, m). 

20 Step c N-^enrButoxycarb(myl)-N'^4-chlorobenzyI)-N'-(^ 

pyrroUdin-2S-yl)-butyl)^yami^. The title compound was prepared as Example 107 
step b with the product from step b replacing the product of Example 107 stq) a. 
NMR 7.32 (4H, m), 5.23 (IH, t), 4.80 (2H, s), 3.78 (IH, br s), 3.31 (2H, m), 2.80 (2H, 
m), 1.82-1.49 (6H, m), 1.49 (9H s), 1.46 (9H, s), 12S (4H, m). 

25 SXt^ A N-(4<:Morobenzyl)-ir-(4-(l-methyl-pynolidin-2S-yl)-butyl)^^ The 
title compoimd was prepared as in Example 97 st^ f with the product of step c 
replacing the product of Example 97 step e. 'H NMR 7.33 (4H, m), 4.60 (IH, br s), 
4.30 (IH, br s), 4.20 (2H, s), 3.22 (IH, m), 3.03 (2H, t), 2.41 (3H. s), 2.29-1.33 (12H; 
m). The hydrochloride sah was prepared in 1,4-dioxan and lyophilised from water and 

30 1,4-dioxan. Found C 48. 1 1, H 6.92, N 1 0.29. C16H27CI2N3O2S requires C 48.48, H 
6.87, N 10.60. 
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Example 117 

N-(4'Chhwbemyl)-N'-(5-(l-methyl-pyrroli(Mn-2S-yl)-fenty^^ 
Step a N-(4-ChlorobenzyI)-]^-(ten-butarycca'bonyI)'N'-(5'(J-(\en-^ 
pyrrolicbn-2S-yl)-pentyl)-sulfamide, The title compound was prepared as in Example 
5 108 step b using the products derived from Example 1 05 step b and Example 1 09 step 
b. 'HNMR 7.33 (2H, m), 7.26 (2H, m), 5.63 (IH, t), 4.12 (2H, d), 3.72 (IH, m), 3.57 
(2H, m), 3.30 (2H, m), 1.91-1.24 (30H, m). 

Step hN-(4-Chlorobemyl)-l^-(5-(l-methyl-pynolidin-2S-yl)-per^^ The 
title compound was prepared as in Example 97 step f with the product of stq) a 
10 replacing the product of Example 97 step e. NMR 7:32 (4H, m), 4.60 (IH, br s), 
4.19 (3H, s). 3.05 (IH. m), 3.00 (2H, m). 2.31 (3H, s), 2.16-1.23 (14H. m). Found C 
54:33, H 7.61, N 1 1.04. C,7H2gClN302S requires C 54.60, H 7.55, N 1 1.24. 

Example 118 

1 5 N-(4-Chlorobemyl)-N''(3-(l-(3-(4-chloropheriyl)propyl)-pynolidin-2S-^^^ 
sulfamide 

The title compound was prepared as in Example 108 with 4-chlorobenzylainine 
replacing benzylamine in step a, and 3-(4-chlorophenyl)propan-l-al rq>lacing aqueous 
formaldehyde in step c. 'H NMR 7.30 (6H, m), 7.20 (2H, d), 4.43 (IH, br s), 4. 16 
20 (2H, br sX 3.18 (IH, m), 3.02 (IH, m), 2.89 (IH, m), 2.75-2.50 (3H, m), 2.30 (IH, m), 
2. 1 1 (2H, m), 1.87-1.36 (lOH, m). The hydrochloride salt was prepared with hydrogen 
chloride in 1,4-dioxan and lyophilised from water and 1,4-dioxan. Found C 51.46, H 
6.39, N 7.76. C23H32Cl3N3O2S-0,9H2O requires C 51.46, H 6.34, N 7.83%. 

25 Example 119 

N-^4-Chhroben7yl)-N'-(3-(l-(\so-butyl)-pyrrolidin-2S-yl)-propyl)-sulJ^ 
The title compound was prepared as in Example 108 with 4-chlorobenzylamine 
replacing benzylamine in step a, and i^o-butyraldehyde replacing aqueous 
formaldehyde in step c. 'HNMR 7.31 (4H,m), 5.60 (lH,brs), 4.54 (lH,brs), 4.17 
30 (2H, br i), 3.16 (IH, m), 3.03 (IH, m), 2.93 (IH, m), 2.42-1.48 (13H, m), 0.91 (6H, 
m). The hydrochloride salt was prepared with hydrogen chloride in 1,4-dioxan and 
lyophilised fiom water and 1,4-dioxan. Found C 50.59, H 7.39, N 9.81. 
CigH3iCl2N302S requires C 50.94, H 7.36, N 9.90. 
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Example 120 

N'(4-ChIorobemyl)-N,N*'<iimethyhN''^^^ 
sulfamide. 

Step a N'{4'ChIorobenzyl)-N,N'-dimetfo^l-N'(3'(^^^ 
5 ylj-propylj-sulfamide. To a solution of of N-{4-chlon)benzyl)-N'-(3-(pyrrolidin-2S- 
yl)-propyI)sulfamide (1.03g, 2.87mmol) in 1,4-dioxan (lOmI) was added di-iert- 
butyldicarbonate (625mg, 2.87mmol) and the reaction mixture was stirred at ambient 
temperature for 18h. The solvent was evaporated at reduced pressure and the residue 
dissolved in chloroform (50ml) and washed sequentially with water (50ml), aqueous 

10 citric acid (10%, 50ml) and brine (50ml). The organic phase was dried over 

anhydrous sodium sulfate and the filtrate evaporated at reduced pressure. The residue 
was purified by flash colunm chromatography (2: 1 hexaneiethyl acetate). The product 
was dissolved in DMF (8ml) and cooled m ice. The solution was treated sequentially 
with iodomethane (0.253ml, 4.06mmol) and sodium hydride (60% dispersion in 

15 mineral oil, 185mg, 4.63mmol). The suspension was allowed to warm to ambient 
temperature over 18h and then water (75ml) w&s added. The aqueous phase was 
extracted with ethyl acetate (75ml) and the organic phase was subsequently washed 
twice with brine (75nil). The organic phase was dried over anhydrous sodium sulfate 
and the filtrate evaporated at reduced pressure. The residue was purified by flash 

20 cohunn chromatography (3 :2 hexanerethyl acetate) to obtain the title compound 
(686n^g, 52%). NMR 7.35-7.27 (4H, m), 4.27 (2H, s), 3.77 (IH, m). 3.34-3.21 
(4H, m), 2.83 (3H, s), 2.65 (3H, s), 1.94-1.24 (17H. m). 
Step b N-^4-Chlorobemyl)-N,N'-dimeihyl'N'-(3-(pynolM^ 
The title compound was prepared as in Example 90 step d with the product fix>m 

25 Example 120 step a replacing the product ofExample 90 step c. 'H NMR 7.35-7.17 
(4H, m), 4.27 (2H. s). 3.24-3.18 (2H, m), 3.01-2.95 (2H, m), 2.89-2.86 (IH, m), 2.83 
(3H. s), 2.66 (3H, s). 1.78-1.24 (9H, m). 

Sit^ iN-(4-Chlorobemyl)-N,N'-dimethyl-N'-(3-(l-methyl-pynolidin^ 
sulfamide. The title compound was prepared as in Example 90 step e with the product 
30 from Example 120 step b replacing the product ofExample 90 st^ d. The oil was 
treated with hydrogen chloride in 1,4-dioxan and the solvent removed in veuMo. 
NMR (free base) 7.35-7.27 (4H. m), 4.28 (2H, s), 3.21 (2H, t, 7.2), 3.10-3.04 (IH, m), 
2.83 (3H. s), 2.63 (3H, s). 2.31 (3H, s). 2.20-1.30 (lOH, m). Microanalysis found C 
49.41 H 7.60 N 10. 18. C17H29CIN3O2S requires C 49.75 H 7.37 N 10.24. 
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Example 121 

N-^4-Chl(W'obenzyO'N-methyl-N'-(3-(]-methyl-i^ 

Step a N-(4-ChIoroben2yl)- N'-fttrt-butoj^txirbonyl)- N'-(3-(J-(tert-lmtoxycarbonyI)- 
5 pyrrolidin-2S-yl)-propyl)-sulfcmide. The title compound was prepared as in Example 
108 step b using the products derived from Example 91 step e and Example 109 st^ b 
as substrates. 

Step b N-(4-Chlorobemyl)'N-methyl- N'-(XQn-butoxycarboryl)- N'-fS-f J -(tert- 
butoxyccnbonyl)-pynolidiTi-2S-yl)-propyl)-mlfctmide. To a solution of the product of 

10 step a (1 .Og, 1.9mmol) in DMF (5ml) was added sodium hydride (90mg, 2.26mmol; 
60% dispersion in mineral oil) at O'C. The temperature was allowed to warm to 
tunbient temperature and the stirring was continued for Ih. lodomethane (0. 13ml, 
2. Immol) was added and the stirring was continued overnight. Water (SOmI) was 
added and the product was extracted with ethyl acetate (2x30inl), the organic phase 

15 was dried, the solvent was evaporated. Flash column chromatography (hexane:ethyl 
acetate 70:30) afforded the title compound (0.94g, 91%). 'HNMR 7.28 (4H, m), 4.39 
(2H, s), 3.70 (3H. m), 3.30 (2H, m), 2.75 (3H, s), 1.85-1.26 (26H, m). 
SUpeN-^4-ChIoroben2yI)'N-methyl-N'-(3-(J-meihyl-pyrrolidin-2Si^^^ 

The title compound was prepared as in Example 97 step f with the product 

20 from Example 121 step b replacing the product of Example 97 st^ e. 'H NMR 7.31 
(4H, m), 4.26 (2H, s), 3.11 (2H, m), 2.95 (IH, m). 2.67 (3H, s). 2.33 (3H, s), 2.22 (2H, 
m), 1.78-1.44 (8H; m). The hydrochloride salt was prepared vwth hydrogen chloride in 
1,4-dioxan and lyophilised fivm water and 1,4-dioxan. 

25 Example 122 

N'(4<:hloroben^l)-N'-methyl-N'-(3-(l-methyl-pynolidin-2S-yJ)propyl)^^^ 
Step a N-(t€n-Butoxycarbo}^l)-N-^4-chlorobenzyl)-N'-methyl-N'(3-(I-(ten- 
buloxycarbonyl)pyrroIiciin-2S-yl)propyl)-sulfamide. The title compound vras prepared 
as in Example 121 step b with the product from Example 107 step b replacing the 
30 product of Example 12 1 step a. 'H NMR 7.3 1 (4H, m), 4.82 (2H, s), 3.80 (IH, br s), 
3.30 (2H, m), 3.13 (2H, m), 2.79 (3H, s), 1.87-1.26 (26H, m). 
Step bN-^4-Chlorobemyl)-N'-inethylrN'-(3'(J-methyl-p)^oIi^ 
sulfamide. The title compound was prepared as in Example 97 step f with the product 
from Example 122 step a replacing the product of Example 97 step e. 'H NMR 7.32 
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(4H, m), 4.50 (IH, m), 4.16 (IH, br s), 3.07 (3H, m), 2.79 (3H, s), 2.30 (3H, s), 1.76- 
1.29 (lOH, m). The hydrochloride salt was prepared with hydrogen chloride in 1,4- 
dioxan and lyophilised from water and 1,4-dioxan. 

Example 123 

N-(4-ChlorobenzyiyN *'(methoxycarbonylmethyl)'N'-(3'(l-methyI-py^ 
yljpropylj'sulfamide. 

Step a N-(ten'BuWxycarborjyI)-N-(4'ChlorobensyI)-N''^^ 

N'(3-(l-(\txi'butoxy(uv'bonyl)pynolidin^ The title compound 

was prepared as in Example 122 step a with methyl bromoacetate replacing 
iodomethane. *H NMR 7.31 (4H, m), 4,82 (2H, s), 4.05 (2H, s), 3.70 (4H, br s), 3.27 
(4H,m), 1.87-1.26 (26H,m). 

Step h N'^4-Chlorobemyl)-N''(methoixycarbor^Mett^l)-^ 
2S-yl)propyl)-sulfamide, 

The title compound was prepared as in Example 97 step f with the product from 
Example 123 step a replacing the product of Example 97 step e. ^HNMR 7.31 (4H, 
m\ 5.05 (IH, br s), 4.30 (2H, s), 4.08 (2H, s), 3.75 (3H, s), 3.24 (2H. m), 3.09 (IH, 
m), 2.30 (3H, s), 2.177-1.22 (lOH, m). The hydrochloride salt was prepared with 
hydrogen chloride in 1,4-dioxan and lyophilised from water and 1,4-dioxaa 
Microanalysis found 45.81 H 6:61 N 8.90 C18H29CI2N3O4S-O.97H2O requires C 45.82 
H 6.61 N 8.90. 

Example 124 

N-(4<:hlorobenzyl)-N''(2'hy(to^eihyI)-N'^^^^ 

sulfamide. The title compound was prepared as in Example 88 step c with the product 
from Example 123 step b replacing the product of Example 88 step b. NMR 7.29 
(4H, m), 4.17 (2H, s), 3.67 (3H, m), 3.35 (2H, m), 3.20 (2H, m), 3.02 (IH, m), 2.27 
(3H, s), 2.16-1.20 (lOH, m). The hydrochloride salt was prepared with hydrogen 
chloride in 1,4-dioxan and lyophilised from water and 1,4-dioxan. 

Example 125 

N'^4-CMorobewyl)-N-(3-phthalimidO'propyl)^^ 

yl)propyl)-5ulfamide. To an ice-cooled stirred solution of the product from Example 
107 step b (532mg, l.OOmmol) in DMF (5ml) was added portionwise sodium hydride 
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(60% dispersion in mineral oil, 0.058g, 1.84mmol). The coolant was removed the 
reaction mixture was stirred at ambient temperature for Ih. N-(3- 
Bromopropyl)phthalimide (295mg, l.lOmmol) added and the reaction mixture was 
heated at lOO^C for 2h and then allowed to cool. The reaction mixtire was diluted 
with water (30ml) and extrarted twice with ethyl acetate (30ml) and the aqueous phase 
was discarded. The organic phase was washed thrice with water (30ml) and dried over 
anhydrous magnesium sulfate. The filtrate was evaporated at reduced pressure and the 
residue was treated with trifluoroacetic acid (5ml) and the resultant solution stirred at 
ambient temperature for Ih. The excess trifluoroacetic acid was evaporated at reduced 
pressure and the residue was dissolved in DCM (30ml). The organic phase was 
washed with aqueous potassium carbonate (10%, 30ml) and dried over anhydrous 
magnesium sulfate. The filtrate was dissolved in 1,2-dichloroethane (5ml) and treated 
sequentially with aqueous formaldehyde (37%, 0.20ml) and sodium 
triacetoxyborohydride (300mg, 1.42mmol). The resultant suspension was stirred at 
ambient temperature for Ih and then was quenched with saturated sodium hydrogen 
carbonate (30ml) and extracted with DCM (30ml). The organic phase was dried over 
anhydrous magnesium sulfate and the solvent evaporated at reduced pressure. The 
residue was purified by flash column chromatography (90: 10: 1 
DCM:methanol:ammonia) to obtain the title compound (80mg, 16%). ^HNMR 7.83 
(2H, m), 7.71 (2H, m), 7.30 (4H, m), 4.75 (IH, br s), 4.15 (2H, s), 3.71 (2H, m), 3.25 
(2H, m), 3.16 (2H. m). 3.02 (IH, m), 2.26 (3H, s), 2.10-1.10 (12H, m). The 
hydrochloride salt was prepared with hydrogen chloride in 1,4-dioxan and lyophilised 
from wat©- and 1,4-dioxan. Microanalysis found C 54.50 H 6. 11 N 9^56 
C26H34CI2N4O4S requires C 54.83 H 6.02 N 9.84. 

Example 126 

N-(4-CMorobenzyl)'N'(3-ammo-propyl)'N''p^^ 

sulfamide. To a stirred solution of the product of Example 125 (200mg, 0.38mmol) in 
ethanol (2ml) was added hydrazine hydrate (0.06ml) and the reaction mixture was 
heated at reflux for Ih. The solvent was removed at reduced pressure, the residue was 
suspended in chloroform (10ml) and the solid removed by filtratioa The filtrate was 
evaporated at reduced pressure and the residue evaporated thrice form chloroform 
(10ml) to afford the title compound (125mg, 82%). ^HNMR 7.28 (5H, m), 4.12 (2H, 
s), 3.24 (2H, m), 3.2-2.5 (2H, vbr s), 3.15 (2H, m), 3.03 (IH, m), 2.72 (2H, m), 2.27 
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(3H, s), 2.14-1.00 (12H, m). The hydrochloride salt was prepared with hydrogen 
chloride in 1,4-dioxan and lyophilised from water and 1,4-dioxan. 

Example 127 

5 N-(4-Chlorobemyl)'N''(methylamidomethy^ '-(S-O-methyl-pyrroIidiii-lS' 
yl)propyl)-sulfamide 

Step a. N'(ten'BuioxycarbonylJ'N-(4-chloroben2yI)'N-^ 

(ten'butoxycarbonyl)pyrrolidin'2S'yl)propyl)'Sulfam To a solution of the product 
of Example 123 step a (3.54g, 5.86nimol) in THF (10ml) was added an aqueous 

10 solution of lithium hydroxide (IM, 10ml) and the resultant reaction mixture was 
stirred at ambient temprnture for 18h. The solvent was evaporated at reduced 
pressure to half the initial volume and diluted with aqueous hydrochloric acid (2M, 
Sml) and water (SOml). The aqueous phase was extracted twice with ethyl acetate 
(SOml) and the combined organic layers were washed with brine (SOnil) and dried over 

IS anhydrous magnesium sulfate. The filtrate was evaporated iat reduced pressure to 

aflFord the title compound. NMR (DMSO-cfe) 13.0 (IH, br s), 7.41(2H, d, 8.4), 7.30 
(2H, d, 8.4), 4J5 (2H, s), 4.03 (2H, s), 3.75 (IH, m), 3.18 (4H, m), 2.00-1.10 (22H, 
m). 

SiephN-(itn-Butoxycarbonyl)-N-(4'Chloroben^ 

20 (t€it-butoxycarbonyl)pynoljdm-2S-yl)propy To an ice-coolcd solution of 

the product from Example 127 step a (S90mg, l.OQmmol) in DCM (20ml) was added 
N-hydroxysuccinimide (126mg, 1 . lOmmol). The coolant was removed and the 
reaction stirred at ambient temperature, and then treated with 
dicyclohexylcarbodiimide (233n^ 1 . 1 Immol), and stirred at this temperature for Ih. 

25 The suspension was filt^ed to remove the solid and methylamine was bubbled 
through the filtrate for 5 minutes. The reaction mixture was stirred at ambient 
temperature for a further Ih and then diluted with DCM (20ml). The reaction mixture 
washed sequentially with saturated aqueous sodium hydrogen carbonate (20ml), water 
(20ml), aqueous hydrochloric acid(lM, 20ml) and water (2Qml). The organic phase 

30 was dried over anhydrous sodium sulfate and the filtrate evaporated at reduced 

pressure to afford the title compound (650mg, q). NMR 7.3 1 (4H, m), 6.70 (IH, br 
5), 4.84 (2H, s), 3.91 (2H, s), 3.70 (IH, m), 3.30-3.17 (4H, m), 2.81 (3H, d, 4.5), 1.47 
(18H,s), 1.90-1.18 (10H,m). 



wo 99/42458 



75 



PCT/GB99/00464 



Step c N-(4<:hIorobemyl)'N-(methylamidomet^^^ 

yl)propyl)suIfamide. The title compound was prepared as in Example 97 step f with 
the product from Example 127 step b replacing the product of Example 97 step e. 
NMR 7.30 (4H, m), 6.50(1H, m), 4.69 (IH, s), 4.23 (2H, s), 3.85 (2H, s), 3.17 (2H, 
5 m), 3.03 (IH, m), 2.80 (3H, 5.8), 2.28 (3H, s), 2.17-1.00 (lOH, m). The hydrochloride 
sak was prepared with hydrogen chloride in 1,4-dioxan and lyophilised from water 
and 1,4-dioxan. Microanalysis found C 46.63 H 7.04 N 11.93 Ci8HboCl2N403S- 

0. 5H2O requires C 46.75 H 6.76 N 12.11. 

10 Example 128 

N'(4'Chlorobemyl)-N''(dimethylamido 
yl)propyl)'SuIfamide 

The title compound was prepared as in Example 127 with dimethylamine replacing 
methylamine in step b. NMR 7.29 (4H, m), 6.25(1H, m), 4.30 (2H, d, 5.4), 4. 14 
15 (2H, s), 3.24 (2H, m), 3.04 (IH, m), 2.96 (3H, s), 2.93 (3H, s), 2.28 (3H, s), 2. 15-1.00 
(lOH, m). The hydrochloride salt was prepared with hydrogen chloride in 1,4-dioxan 
and lyophilised from water and 1,4-dioxan. Microanalysis found C 48.48 H 7. 18 N 
1 1.67 Cij>H32Cl2N403S requires C 48.81 H 6.90 N 1 1.98. 

20 Example 129 

N'^4'Chlorobenzy!)'N'(4'ChIorobemyIamidomet^^^ 
yl)propyl)-sulfami<k 

Step a N-(X&l-Buto)^carbonyl)-N-(4'Chlorohemyl)-^ 

N*(3-(l-(t&i'butooycarbonyl)pyrrolidin-2S-yl^^^ To an ice-cooled 

25 solution of the product of Example 127 step a (590mg, 1 .OOmmol), 4- 

chlorobenzylamine (0.133ml, l.lOmmol), N-hydroxybenzotriazoie hydrate (168mg, 

1. lOmmol) and 4-dimethylaminopyridine (20mg, 0.16nunol) in DCM (20ml) was 
added EDC (2 1 1 mg , 1 . 1 Ommol). The coolant was removed and the reaction mixture 
stirred at ambient temperature for 16h. The reaction mixture was washed sequentially 

3b with saturated aqueous sodium hydrogen carbonate (20nil), water (20ml), aqueous 
hydrochloric acid (IM, 20ml) and water (20ml). The organic phase was dried over 
anhydrous magnesium sulfate and the fihrate was evaporated at reduced pressure to 
afford the title compound (675mg, 95%). ^HNMR 7.30 (9H, m), 4.83 (2H, s), 4.42 
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(2H, d, 6), 3.98 (2H, s), 3.60 (IH, m), 3.50-3.00 (4H, m), 1.45 (9H, s), 1.42 (9H. s), 
2.0-1.0 (8H,m). 

Step b N'(4'CMoroben2yl)-N*-(4-cMorobenzylcmid^ '-(S-fJ -methyl- 

pynolidirh2S'yl)propyl)-sulfcanide. The title compound was prepared as in Example 
5 97 step f with the product from Example 129 step a replacing the product of Example 
97 step e. 'H NMR 7.32-7. 16 (9H, m), 6.81 (IH, m), 4.36 (2H, d, 6), 4. 19 (2H, s), 
3.84 (2H, s), 3.15 (2H, ra), 3.00(1H, m), 2.24 (3H, s), 2.13-LOO (lOH, m). The 
hydrochloride salt was prepared with hydrogen chloride in 1,4-dioxan and lyophilised 
from water and 1,4-dioxan. Nficroanalysis found C 51.22 H 6.10 N 10.04 
10 C24H33CI3N4O3S requires C 51.11 H6.10N9.93. 

Example 130 

N-(4'^ChIorobenzyl)-N'-(ben2yloxycarbonylmei]^l)^^ 
yl)propyl)-sulfamide 

15 The title compound was prepared as in Example 122 with benzyl bromoacetate 

replacing iodomethane in step a. ^HNMR 7.39-7.25 (9H, m), 5.18 (2H, s), 4.26 (2H 
,d, 6), 4.11 (2H, s), 3.27 (2H, m), 3.08 (IH, m), 2.31 (3H, s), 2.18-1.00 (lOH, m). The 
hydrochloride salt was prepared with hydrogen chloride in 1,4-dioxan and lyophilised 
from water and 1,4-dioxan. Microanalysis found C 47.70 H 6.99 N 6.74 

20 C24H33CI2N3O4S-4H2O requires C 47.84 H 6.86 N 6.97. 

Example 131 

N'^4<:hlorobemyl)-N'-(3-(4'Chlorophenyl)^^^ 

yl)propyl)-sulfamide. To an ice-cooled stirred solution of the product of Example 107 
25 step b (532mg, 1 .OOmmol) in DMF (5ml) was added portionwise sodium hydride 
(60% dispersion in mineral oil, 0.058g, 1.84mmol). The coolant was removed and 
methanesulfonic acid 3-(4-chlorophenyl)-propyl ester (261mg, 1.10mmol)was added. 
The reaction mixture was heated at lOO^C for 3h and then allowed to cool. The 
reaction mixture was diluted \^th water (30ml) and extracted with ethyl acetate 
30 (30ml). The organic phase was washed thrice with water (30ml) and dried over 

anhydrous magnesium sulfate. The filtrate was evaporated at reduced pressure and the 
residue purified by flash column chromatography (5:4:1 Hexane:DCM:ethyl acetate). 
The purified material was treated with trifluoroacetic acid (2ml) and the resultant 
solution stirred at ambient temperature for Ih. The excess trifluoroacetic acid was 
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evaporated at reduced pressure and the residue dissolved in DCM (30inl). The oiganic 
phase was washed with aqueous potassium carbonate (10%, 30ml) and dried over 
anhydrous magnesium sulfate. The filtrate was dissolved in 1,2-dichloroethane (3 ml) 
and treated sequentially with aqueous formaldehyde (37%, 0.06ml) and sodhmi 
5 triacetoxyborohydride (160mg, 0.75mmol). The resuhant suspension was stirred at 
ambient temperature for Ih, quenched with saturated sodium hydrogen carbonate 
(30ml) and extracted v^th DCM (30ml). The organic phase was dried over anhydrous 
magnesium sulfate and the residue purified by flash column chromatography (90:10:1 
DCM:methanol:ammonia) to obtain the title compound (80mg, 16%). *HNMR 7.32- 
10 7.08 (8H, m), 4.62 (IH, br s), 4. 12 (2H, s), 3.12 (4H, m), 3.04 (IH, m), 2.59 (2H, m), 
2.15 (3H, s), 2.20-1.20 (12H, m). The hydrochloride salt was prepared with hydrogen 
chloride in 1,4-dioxan and lyophilised from water and 1,4-dioxan. Microanalysis 
found C 53.62 H 6.41 N 7.55 C24H34CI3N3O2S reqmres C 53.88 H 6.41 N 7.85. 

15 Example 132 

N'(4'Chlorobenzyl)-N'-(3'(4R-hy<toxy'l-methyl-^^ 

Step a 2S'(Methoxy'methyl'<arbamoyl)' 4R-hydroxy-pyrrolidine'l'Carboxylic acid 
text-butyl ester. The title compound was prepared as in Example 91 step a with N- 
(/er/"butoxycarbonyl)-L-frflf/i5-4-hydroxyproline replacing with N-(fer/- 
20 butoxycarbonyl)-L-proUne. ^HNMR (DMSO-da) 5.01 (IH, d), 4.64 (IH, m), 4.22 
(IH, br s), 3.71 and 3.68 (3H, 2xs), 3.30 (2H, m), 3 JO and 3.08 (3H, 2xs), 2.20 (IH, 
ra), 1.78 (IH, m), 1.37 and 1.31 (9H, 2xs). 

Stcpb 2S'Formyl'4R-hydroxy-pynoli(Une'l'^baxylicac^^ The title 

compound was prepared as in Example 91 step b with the product from Example 132 
25 step a replacing the product of Example 91 step a. ^H NMR 9.45 and 9.44 (IH, 2xbr 
s), 4.49 (IH, br s), 4.13 and 4.11 91H, 2xm), 3.58 (2H, m), 2.16-1.97 (3H, m), 1.48 
and 1.44 (9H,2xs). 

Step c 3'(l'(ttn-Butoo^arbonyl)-4R'hydroxy'py^ . 
ester. The title compound was prepared as in Example 91 step c with the the product 
30 from Example 132 step b replacing the product of Example 91 step b. ^H NMR 
(DMSO-dfi) 6.80 (IH, dd), 5.86 (IH, d), 4.50 (IH, br s), 4.30 (IH, m), 4.16 (2H. m), 
3.53 (2H, m), 2.17 (IH, m), i:87 (2H, m), 1.43 (9H, s), 1.26 (3H, t). 
Step d 3'(l-(ttxiSutoxycarbonyl)'4R-hydroxy'pyrroli£^ 

ester. The title compound was prepared as in Example 91 step d with the the product 
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from Example 132 step c replacing the product of Example 91 step c. NMR 4.40 
(IH, m), 4.1 1 (2H ,ra), 3.97 (IH, m), 3.94 (2H, m), 2.28 (2H, t), 2.07 (2H, m), 1.78 
(3H, m), 1 .47 (9H, s), 1 .25 (3H, t). 

Step e 3-(l-(i^Ti'Butoxycarbonyl)-4R'hydroxy-pyrrolidin-2S-^^^ The 
5 title compound was prepared as in Example 88 step c with the the product from 

Example 132 step d replacing the product of Example 88 step b. NMR (DMSO-diy) 
4.80 (IH, d), 4.35 (IH, t), 4.15 (IH, m), 3.72 (IH, ra), 3.35 (2H. m), 3.23 (2H. m), 
1.90-1.50 (4H, m), 1.38 (9H, s), 1.16 (2H, m). 
Step f N-(4'CMoroben2yl)-N'-(t&i'butoxycarbof^iy^ 

10 4R-hydroxy'P)^olidin-2S-yiypropyl)-sulfam^ The title compound was prepared as 
in Example 108 step b using the products derived from Example 109 step b and 
Example 132 step e. *H1SIMR (DMSO-Jtf) 8.26 (IH, s), 7.33 (4H, m), 4.81 (IH. d), 
4.06 (3H, m), 3.68 (IH, m), 3.30 (2H, m), 1.90-1.22 (24H, m). 
Step g N-(4'Chloroberv^l)-N'-(3-(4R-hydroj^-J-meihyl-pyrr^^^ 

15 sul/amide. The title compound was prepared as in Example 97 step f with the product 
from Example 132 step f replacing the product of Example 97 step e: The 
hydrochloride sak was prepared with hydrogen chloride in 1,4-dioxan and lyophilised 
from water and 1,4-dioxan.^H NMR (DMSO-rf<y) 10.60 (IH, br s), 7.39 (5H, m), 6.98 
(IH, t), 5.50 (IH, br s), 4.33 (IH, br s), 4.01 (2H, d), 3.72 (IH, m), 3.45 (IH, m), 3.30 

20 (lH,m), 2.83 (5H,m), 2.07-1.45 (6H,m). 

Example 133 

N'^4-ChlorobenzyI)-l^'(3'(4R'(4'Chlorobenzylo:^^^ 
propylj-sulfamide 

25 Step a 3-(l-(\tn-Butoxycarbonyl)-4R-(4-chlorobenzyloxy)-pyrroH 

propionic acid ethyl ester To a solution of the product from Example 132 step d 
(0.90g, 3.13mmol) inDMF (10 ml) was added sodium hydride (0.15g, 3.76mmol, 
60% dispersion in mineral oil) at O^C. The temperature was allowed to warm to 
ambient temperature and the mixture was stirred for Ih, 4-chlorobenzyl bromide was 

30 added and the stirring was continued for 16h. The reaction was quenched with water 
(40m]) and the product was extracted with ethyl acetate (2x20ml), the orgaiuc extracts 
were dried over anhydrous magnesium sulfate, the solvent was evaporated. 
Purification by flash column chromatography (hexane:ethyl acetate 70:30) afforded 
the product as a colourless oil (0.36g, 28%). ^H NMR 7.30 (4H, m), 4.50 (2H, m). 
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4;1 1 (3H, m), 3.96 (IH, ra), 3.70 and 3.50 (IH, 2xbr s), 3.67 (IH, br s), 2.28 (2H, m), 
2.12(2H,m), 1.76(2H,mX 1.47and 1.45 (9H,2xs), 1.25 (3H,t). 
Step b 3-(l-(X^'Butoxycarbonyl)-4R'(4'Chlorobenzyloxy^^ 
l-ol The title compound was prepared as in Example 88 step c with the product from 
5 Example 133 step a replacing the product of Example 88 step b. NMR 7.30 (4H, 
m), 4.46 (2H, br s), 4.10 (IH, m), 3.96 (IH, br s), 3.67 (3H, m), 3.39 (IH, m),2.13 
(IH, m), 1.82 (5H, m), 1.42 (IIH, m). 
Step c N'(4<lMorobemyl)'N'-(Xea'butoxycarhor^^^ 

4R'^4-<:hIorobemyloxy)-pynolidin-2S-yl)'propyl)^^ The thte compound was 

10 prepared as in Example 108 step b using the produas derived from Example 109 step 
b and Example 133 step b. *HNMR 7.30 (8H, m), 5.70 (IH, br s), 4.45 (2H, br s), 
4.12 (2H, d), 4.06 (IH, m), 3.96 (IH, br s), 3.60 (2H, m), 3.30 (IH, m), 1.90-1.22 
(24H,m). 

Step d N-(4-ChlorobemyiyN''(3-(4R-(4'Ch^^ 

15 yl)-propyl)sulfamide: The title compoxmd was prepared as in Example 97 step f with 
the product from Example 133 step c replacing the product of Example 97 step e. ^H 
NMR 7.30 (8H, m), 4.63 (IH, br s), 4.43 (2H, m), 4.18 (2H, d), 4.11 (IH, m), 3.52 
(IH, m), 3.04 (IH, m), 3.04 (IH, m), 2.92 (IH, m), 2.63 (IH, m), 2.43 (IH, m), 2.41 
(3H, s), 2.20 (IH, br s),1.97 (IH, m), 1.77 (IH, m), 1.55 (3H, m). The hydrochloride 

20 salt was prepared with hydrogen chloride in 1,4-dioxan and lyophilised from water 
and 1,4-dioxan. Found C 50.08, H 5.81, N 8.03. C22H30CI3N3O3S-O.2H2O requires C 
50.13, H 5.83, N 7.97. 

Example 134 

25 N-(4'Chlorobenzyl)'N''(2'pyrrolidin-l'yl-eihyl)'Sul^^ To an ice-cooled solution 
of of the product from Example 109 step b (321mg, 1 .OOmmol), l-(2- 
hydroxyethyl)pyrrolidine (0.152ml, 1.30mmol) and triphenylphosphine (393mg, 
1 .50mmol) in THF (2ml) was added in a single portion diethylazodicarboxylate 
(0.257ml, 1.50mmol). The coolant was removed and the reaction mixture was stirred 

30 at ambient tempo-ature for 2h. The reaction mixture was diluted with ethyl acetate 
(25ml) and washed sequentially with water (20ml), twice with aqueous hydrochloric 
acid (2M, 25ml) and briiie (25ml). The organic phase was dried over anhydrous 
sodium sulfate and the fikrate was evaporated at reduced pressure. The residue was 
dissolved in 1,4-dioxan (5ml) and treated with aqueous hydrochloric acid (2M, 5ml). 
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The resultant mixture was heated at reflux for Ih and then diluted with further aqueous 
hydrochloric acid (30ml). The aqueous was washed twice with diethyl ether (30ml) 
and then the pH was adjusted to 1 1 with anmionia (880). The now basic phase was 
extracted twice with chlorofonn (SOml) and then dried over anhydrous sodium sulfate. 
5 The filtrate was evaporated at reduced pressure and the residue was purified by flash 
column chromatography (200:10:1 DCM:methanol:ammonia) to afford the title 
compound as a white solid (95mg, 30%). *H NMR 7.35-7.28 (4H, m), 6.0-4.5 (2H, br 
s), 4.20 (2H, s), 3.19 (2H, t, 5.7), 2.59 (2H, t, 5.7), 2.50-2.46 (4H, m), 1.73-1.67 (4H, 
m). Microanalysis found C 49.05 H 6.36 N 13.09 C13H20CIN3O2S requires C 49. 13 H 
10 6.34 N 13.22. 

Example 135 

N-(4<:hlorobemyiyN*-(3'pynoIi<Un-l-yl-^^ A solution of 4- 

chlorobenzylamine (0.610ml, S.OOmmol), l-(3-aminopropyl)pyiTolidine (0.632ml, 

15 S.OOmmol) and sulfamide (480mg, 4.99mol) was heated at rrflux for 2h. The reaction 
was allowed to cool and partitioned between ethyl acetate (20ml) and water (20ml). 
The aqueous was discarded and the organic phase washed with water (20ml) and brine 
(20ml). The organic phase was dried over anhydrous sodium sulfate and the filtrate 
was evaporated at reduced pressure. The residue was purified by flash column 

20 chromatography (100: 10: 1 DCM:methanol) to obtain the title con:q)oimd as a white 
solid (365mg, 22%). ^H>MR 735-7.28 (4H, m), 4.18 (2H, s), 3.15 (2H,t, 6), 2.61 
(2H. t, 6), 2.51 (4H. br m). 1.82-1.67 (6H, m). Microanalysis found C 49.97 H 6.73 
N12.50 C14H22CIN3O2S-O.26H2O requires C 49.96 H 6.74 N 12.49. 

25 Example 136 

N-(4'Chloroberi2yl)^-(J-meihyI-pyrrolidm-2S'^^^ 

Step a l^'(4-Chlorobemyl)'methanesulforianiide. A solution of 4-chlorobenzylamine 
(12.20g, 86.2mmol) and triethylamine (14.4ml, 103.5mmol) in DCM (200ml) was 
cooled in an ice bath. Mesyl chloride (7.34ml, 94.9mmol) was added dropwise and 
30 the solution was stirred for lOmin. The cold bath was removed and the sohition stirred 
forafijrther2h. Thereaction was diluted with a equal volume of DCM and washed 
with 10% citric acid solution and brine. The solvent was evaporated and the residue 
recrystallised from hot ethyl acetate. The product was thus obtained as a colourless 
crystalline solid (15.34g, 81%). 
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SXt^h N'(\QTt'Butoxycarbonyl)-N-(4<hloroben^^ To a 

solution of N-(4-chloroben2yl)-methanesulfonaraide (15.30g, 69.6mmol) and di-/err- 
butyl-dicarbonate (18.27g, 83.6mmol) in DCM (150ml) was carefully added KN- 
dimethylaminopyridine (848mg, 6.96mmoI); there was immediate and vigorous 
5 effervescence. The solution was stirred for 30min, by which time effervescence had 
ceased. The solution was diluted to a total volume of 500ml with DCM and washed 
twice with 1 0% citric acid solution and then brine. The solvent was evaporated to give 
a yellow solid, which was recrystallised from hot propan-2-ol (100ml). The 
precipitate was collected by fikration and dried in vacuo at 5VC to afford the product 

10 as a colourless crystalline solid (19.70g, 89%). 

Step c 3-(l'(Xec[rButoxyccxrbor^l)'pynolidin^ A solution of oxalyl 

chloride (1 .2ml, IB.Tnmiol) in DCM (40ml) was cooled to -78T and 
dimethylsulfoxide (1 .9ml, 27.3mmol) was added dropwise with concomitant 
efifervescence. The solution was stirred for 5 mins, by which time effervescence had 

15 ceased, and a solution of the product from Example 91 step e (2.6g, 1 1.4nunol) in 
DCM (30ml) was added. The solution was stirred for 20 mins, triethylamine (5 Jml, 
41 .Ommol) was added, the cold bath was removed and the resultant solution was 
stirred for 3h. The solution was washed with water (2xS0ml), the organic phase was 
dried over anhydrous magnesium sulfate and the solvent was evaporated under 

20 reduced pressure . The crude product was purified by flash column chromatography 
(hexanciethyl acetate 70:30) to afford the aldehyde as an oil (2.16 g, 83%). ^HNMR 
9.77 (IH, t), 3.83 (IH, m), 3.30 (2H, m), 2.46 (2H, m), 1.99-1.26 (15H, m). 
Step d N'^4'Chlorobemyl)^'(l'(ieTi-butoxycarbonyl^^^ 

enesulforutmide, A solution of the product from step c (0.8g, 3. Ommol) in THF (10 ml) 
25 was cooled to -78^C, l.OM potassium /^r/-butoxide (5.0ml, 5.0mmol) was added 

dropwise and the solution was stirred for Ih, A solution of the aldehyde from step c of 
this example (0.57g, 2.5mmol) in THF (10ml) was added and the solution was stirred 
overnight allowing the temperature to slowly warm to ambient temperature. The 
reaction mixture was quenched with saturated ammonium chloride solution (30ml) 
30 and extracted with diethyl ether (2xlSml). The combined extracts were washed with 
brine, dried over anhydrous magnesium sulfate, filtered and the solvent was 
evaporated. Purification by flash column chromatography (hexanerethyl acetate 1:1) of 
the residue gave the titled product (0.65g. 62%). *H NMR 7.30 (4H, m), 6.75 (IH, m), 
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6.20 (IH, d), 4.74 (IH. m), 4.17 (2H. d), 3.77 (IH, m), 3.30 (2H, m), 2.20 (2H, m), 
1.95-1.46 (15H,m). 

Step fN-(4<:Uorobenzyl)-^-(J-(tGn-lmt<xcycarbonyl)'jf)^ 
sulfonamide. A round bottom flask containing the product of step e (0.27g, 
5 0.63mmol), 10% palladium-on-charcoal (30mg) and THF:methanoi 1:1 (10ml) was 
evacuated and flushed with hydrogen three times. The mixture was vigorously stirred 
overnight under an atmosphere of hydrogen. The catalyst was removed by filtration 
and the filtrate evaporated to afford the product as a colourless foam (0.2 Ig, 78%). *H 
NMR 7.32 (4H, m), 5. 10 and 4.90 (IH, 2xbr s). 4.27 (2H d), 3.75 (IH, mX 3.30 (2H, 

10 m), 2.90 (2H,m). 1.80-1.26 (19H.m). 

Step %N-^4-CMorobenzyl)r4-(l-methyl-pyn'olidin-2S-yl)-butanesulft^^ The title 
compound was prepared as in Example 97 step f with the product from Bample 136 
step f replacing the product of Example 97 step e. *HNMR 7.30 (4H, m), 5.00 (IH br 
s), 4.27 (2H, d), 3.05 (IH, m), 2.92 (2H, m), 2.29 (3H. s), 2.16-1.22 (12H, m). The 

15 hydrochloride salt was prepared with hydrogen chloride in 1,4-dioxan and lyophilised 
from water and 1,4-dioxan. Found C 47.36, H 6.91, N 6.92. C16H26GI2N2O2S-I .3H2O 
requires C 47.56, H 7. 1 1, N 6.93%. 

Example 137 

20 N-<^yclohao/I-meihyl-4-(J-methyl-p)ffrolicbn-2S-yI) 

The title compound was prepared as in Example 136, with cydohexyl-methylamine 
replacing 4-chlorobenzylamine in stq) a. 'H NMR 4.30 (IH, t), 3. 10-2.91 (4H, m), 
2.31 (3H, s), 2.16 (IH, m), 2.01-1.67 (13H, m), 1.45 (4H, m), 1.24 (4H, m). 0.94 (2H. 
m). The hydrochloride salt was prepared with hydrogen chloride in 1 ,4-dioxan and 

25 lyophilised from water and 1,4-dioxan. Found C 50.75, H 9.80, N 7.52. 
C16H33CIN2O2S-I.5H2O requires C 50.55, H 9.55, N 7.37%. 

Example 138 

N-Adammim-J-yl'metiiyl-^'(J-methyl-p}VTolidin-2S-yl)^ 
30 The title compound was prepared according to the procedure of Example 136, with 
adamantan-l-yl-methylamine replacing 4-diloroben^lamine in step a. 'HNMR 4.28 
(IH. t). 3.03 (3H, m), 2.74 (2H, d), 2.29 (3H, s), 2.12 (IH, m), 1.08-1.23 (26H, m). 
The hydrochloride salt was prepared with hydrogen chloride in 1,4-dioxan and 
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lyophilised from water and 1,4-dioxan. Found C 55.52, H 9.43, N 6.60. 
C2oH37CIN202S-l .SHaO requires C 55.62, H 9.33, N 6.49 %. 

Example 139 

5 N-(4-ChIorob€nzyl)-I^-(4-pynoIidin-J'yl-buiy^^ 

Step a. N-(4'Chlorobemyl)'I^-(ten-buiorycarbonyI)-N'-^^ and 
N-(4-chlorobemyl)-N'-{Xtn-butoxycarboriyl)'N,^^ To a 

solution of the product of Example 109 step b (1.6Dg, S.OOmmol), 4-penten-l-ol 
(0.80ml, 7.50mmol) and triphenylphosphine (2.00g, 7.50mmol) in THF was added 

10 diethylazodicarboxylate (1 .30ml, 7.50mmol). The solution was kept at ambient 

temperature for 16h. The solvent was evaporated and the two products were separated 
by flash colunm chromatography (90: 10 hexane:ethyl acetate) to obtain N-(4- 
chlorobenzyl)-N'-(reyt-butoxycarbonyl)-N-(l-pent-4-enyl>sulfamide (iowl^, 773mg, 
40%) and N-<4-chloroben2yl>N -(/ert-butoxycarbonyl)-N,N'-bis(l-pent-4-enyl)- 

15 sulfamide (high Rf, I.03g, 45%). 

Step h.N'(4<:hlorobenzyl)-N''iten-buioxycarbonyl)'^^^ The 
title compound was prepared according to the procedure of Example 17, step c using 
the low Rf material from step a above as substrate. 
Step c. N'^4-Chloroberi2ylJ'N''(ten-butoxycarbonyl)'^^ 

20 sulfamide. The title compoimd was prepared according to the procedure of Bcample 
17, step d with the product of step b above replacing the product of Example 17 step c. 
Step d. N'(4-Chlorobemyiy]^-(4-pynolidin-l-yUbuty^^ To a solution of 

the product of stqp c above (490mg, 1 . 1 Ommol) in dioxan (5ml) was added hydrogen 
chloride in dioxan (lihl, 4.00nunol) and the solution was stirred at ambient 

25 temperature for 16h. The solvent was evaporated and the residue was dissolved in 
DCM (20ml). The organic phase was washed with 10% aqueous potassium carbonate 
(2x20ml), dried over anhydrous magnesium sulfate and the solvent was evaporated to 
afford the title compound (270mg, 71%). NMR 7.3 1 (4H, m), 4.30 (IH, br s), 4. 17 
(2H, s), 2.98 (2H, t), 2.56 (4H, m), 2.49 (2H, t), 1.84 (4H, m), 1.63 (4H, m). Found C 

30 52.03, H 7,04, N 11.82. C15H24CIN3O2S requires C 52.09, H 6.99, N 12.15%. 

Example 140 

N'^4^hloroben^l)-N,N'-bis(4-pynolidin-l-yl'b^ 
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The high Rf product of Example 139 step a was converted to the title compound 
according to the procedure of Example 139, steps b-d. *H NMR 7.30 (4H, m), 4.32 
(2H, s), 3. 10 (2H, t), 2.95 (2H, m), 2.48 (lOH, m), 2.38 (2H, t), 1.80 (8H, m), 1.63 
(6H, m), 1.41 (2H, m). The bis-hydrochloride salt was prepared with hydrogen 
5 chloride in 1,4-dioxan and lyophilised from water and 1,4-dioxan. Found C 48.42, H 
7.80, N 9.94. C23H4iCl3N402S-l,4 mol H2O requires C 48.53, H 7.76, N 9.84%. 



Example 141 

N-(4'Chlorobenzyl)-N''(5'pynolidin'l-yl-penty^^ 
10 The title compound was prepared according to the procedure of Example 139, using 5- 
hexen-lK)l m step a instead of 4-penten-l-ol NMR 7.31 (4H, m), 4.80 (IH, br s), 
4.17 (2H, sX 3.00 (2H, t), 2.55 (4H, m), 2.47 (2H, t), 1.80 (4H, m), 1.52 (4H, m), 1.36 
(2H, m). Found C 52. 14, H 7.46, N 1 1.49. C16H26CIN3O2S-O.5 mol H2O requires C 
52.17, H 7.37, N 11.41%. 

15 

Example 142 

N-(3-(l-Methyl-pynolidin-2S-yl)-propyl)-2-<^ 

The title compound was prepared according to the procedure of Example 97,steps e 
and f, with the modification that the product of Example 91 step f and 2-cycIohexyl- 

20 ethanesulfonyl chloride was used in step e instead of the product of Example 97 step d 
and (4-chlorophenyl)-methanesulfonyl chloride. NMR 3.11 (2H, m), 2.98 (3H, m), 
2.32 (3H s), 2.21 (2H, m), 1.86^.90 (21H, m). The hydrochloride salt was prepared 
with hydrogen chloride in 1,4-dioxan and lyophilised from water and 1,4-dioxan. 
Found C 50.78, H 9.67, N 7.45. Ci6H33GIN202S-1.4 mol H2O requires C 50.86, H 

25 9.54, N 7.41%, 

Example 143 

N-(3-(14sO'Butyl-pyrrolidm'2S-yl)-propyl)-(^^ 

The title compound was prepared according to the procedure of Example 97,steps e 
30 and f, with the product of Example 91 step f replacing the product of Example 97 step 
d in step e and 150-butyraldehyde replaced aqueos formaldehyde in step £ ^HNMR 

7.34 (4H, ra), 6.00 (IH, br s), 4. 18 (2H, s), 3. 1 1 (IH, m), 2.98 (IH, m), 2.88 (IH, m), 

2.35 (2H, m), 2.00 (IH, m), 1.95 (IH, m), 1.78-1.48 (9H, m), 0.90 (6H, t). The 
hydrochloride salt was prepared with hydrogen chloride in 1,4-dioxan and lyophilised 
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from water and 1,4-dioxan. Found C 52.49, H 7.67, N 6.75. C18H30CI2K2O2S requires 
C 58.81, H 7.39, N 6.84%. 
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Histamine Eb functional assay - guinea pig ileum 

The biological activity of the compounds of the examples was measured using the ileal 

10 longitudinal muscle, myenteric plexus assay described by Paton and Aboo Zar (J 
Physiol 1968, 194, 13-33). Male Dunkin-Hartiey guinea pigs (250-300g) were 
employed. Briefly, a 50cm portion of ileum proximal to the caecum was removed, after 
discarding the tarmihal 20cm. Deal segments (3 cm) w^e cleaned by passing Krebs- 
Henseleit buffer containing 3|iM mepyramine gently through the ileum usmg a Pasteur 

15 pipette (size: 13.8cm length, 0.65cm diameter). To avoid unnecessary damage to the 
tissue, Krebs-Henseleit buffer was passed through the ileal segment, while it was lying 
horizontally on a petri dish. Therefore, the ileum was not over-distended and the bufifer 
flowed through with ease. Each segment was then passed over a Pastou- pipette and fhe 
longitudinal muscle layer and adhering myenteric plexus was teased away using moist 

20 cotton wool, by stroking tangentially away from the mesenteric attachment. The tissues 
were suspended in 20ml organ baths containing Krebs-Henseldt buffer at 37^:1 X and 
gassed with 95%CQ2/5%02. The tissues were ligated to two paralld stamless steel 
wires, situated between two platinum electrodes (0.76cm length, 0.06cm diameto). All 
measurements were recorded isometrically (Grass FT03 transduco^). Following an 

25 initial loading tension of 1 g, the tissues were stimulated with electrical pulses at a 

frequency of 0. IHz and a pulse duration of 0. 5msec, as described by Kost^-litz & Watt 
(Bk 1 PharmacoL 1968, 266-276), Initially, tiie tissues were stimulated at supramaximal 
(1.3 fold times maximal) voltage for a period of 30 min and then tiie tissues were washed 
and re-stimulated. A "sights dose" of the selective histamine Ha-receptor agonist, R-(a)- 

30 methylhistamine (0.3nM) (Arrang et al. Nature, 1987, 1 1 7-123), was administered. 
Upon generation of response the "sighter dose" was removed from the tissues by 
"washout" (6 washes ovec 60 min) and during this period the electrical stimulation was 
switched off The tissues were then re-stimulated and allowed to stabilise prior to tiie 
addition of drug treatments, which wa^e allocated on a randomised block basis to the 
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organ baths. Following the incubation period, a single cumulative E/[A] curve was 
obtained. The experimental E/[A] curve data was expressed as the p^centage inhibition 
of the peak height of electrically-stimulated contractioa Antagonist affinity values were 
calculated fh)m the degree of rightward shift of the R-(a)-methylhistamine E/[A] curves 
5 using Schild*s methods (Arunlakshana & Schild Br. J. Pharmacol 1959, 48-58). Typical 
variance in this assay is ^ 0. 15 log units. 

The compounds of the invention were also tested in a guinea pig cort&c binding assay, as 
follows: 

10 

Histamine Eb radioligand binding assay - guinea pig cortex 

Preparation of membranes 

Male Dunkin Hartley guinea pigs (200-300g) were used. The whole brain was removed 
1 5 and immediately placed in ice-cold 20mM Hq>es-NaOH buffer (pH7.4 at 21±3^C). The 
cortex was dissected, weighed and homogenised in ice-cold 20mM Hepes-NaOH buffer 
(pH7.4 at 21db3''C) (50ml/guinea-pig cortex) using a polytron (Kinematica AG; PT-DA 
3020/2TS, 3 X 3s). The homogenate was centrifuged at 100 x g for 5nun and the 
supematants pooled and stored at 4°C. The pellets were rehomogenised in fresh ice-cold 
20 buffer (80ml) and recentrifuged (100 xg for 5nun). The supematants were pooled and 
pellets rehomogenised and recentrifoged (100 x g for 5min). All supematants woie 
pooled and centrifiiged at 39,800 x g for 12 min at 4X. The final pellet was resuspended 
in 20mM Hepes-NaOH buffer (pH7.4 at 21i3X) to a tissue concentration of 7.5mg.ml" 
fusing a teflon-in-glass honx>geniser. 

25 

Immbation coruUtiom 

Guinea pig cortex membranes (400}il) were incubated for 165 min at 21±3^C in a fiinal 
volume of 500pl with 20mM Hepes-NaOH buffer containing [^-R-a-methylhistamine 
(50^1; 1 nM) and competing compoxmd. Total and non-specific binding of [^-R-a- 
30 methylhistamine were defined using 50^1 of buffer and 50^1 of 1 OpM thioperamide, 
respectively. The assay was terminated by rapid filtration through Whatman GF/B 
filters, presoaked (2hr) in 0.1% polyethyleneimine, using a Brandell Cell Harvesto-. The 
filters were washed (3 x 3ml) with ice«)ld 50mM Tris-HCl (pH6.9 at 21i3**C), 
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transferred into scintillation vials, Sml liquid scintillation cocktail was added and after 4 
hours the bound radioactivity was determined by counting (4 min) in a Beckman liquid 
scintillation counter. 

5 Data analysis 

Data are analysed using GraphPad prism and the general equation for a competition 
curve with variable Hill slope (na). 

Y = Non-specific binding + fTotal binding - Non-specific binding^ 
10 i+10(^^°8lC50-X).nH) 

where 

X is the log concentration of competing compound, 
Y is the binding obtained at each concentration of ^ 
pICso is the concentration of the competitor required to con^)ete for half of the 
15 specific binding. 

The IC50 is converted to the Ki using the Cheng PrusoflF equation, 
Ki = IC3o/(1+(L/Kd)) 

where 

20 IC50 is the concentration of competitor required to compete for half the specific 

binding, 

L is the radioligand concentration used, 

Kd is the equilibrium dissociation constant for the radioligand determined by 
saturation experiments. 

25 The results obtained from the functional and binding assays desaibed above are set out 
in the Table below: 



Table 



Example 


pK, 

(Guinea pig cortex) 


pKb 

(Guinea pig ileum) 


1 


7,2 


5.4 


2 


7.3 


6.4 
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(Guinea pig ileiLHEn) 


3 


7 1 


6.1 


4 


7.1 


6.5 


5 


70 


6.1 




7.3 


6.4 


7 


74 


64 


g 


77 


6 2 

W. Art 


Q 


S 3 




10 






11 


7 4 


3 


19 


6 2 


6 3 


13 


7 7 


6 3 


14 


7 6 




i J 


6 1 




lA 


fk 2 




17 


S 3 


7 3 


1R 


8 3 

O.J 


7 3 


1Q 


7 3 


6 0 




Q 0 


6 7 


51 


7 3 


6 S 




7 1 


6 7 






5 5 
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CLAIMS 

1 . A compound of the formula 



<K 

wherein 

A is (CH2)m, m being from 1 to 3; 
B is (CH2)n, n being from 1 to 3; 
X is from 0 to 2; 

is Ci to do hydrocarbyl, in which up to 2 caibon atoms may be replaced by 
O, S or N, and up to 2 hydrogen atpms may be replaced by halogen; 

is H or Ci to C15 hydrocarbyl, in which up to 3 carbon atoms may be 

replaced by O, S or N, and up to 3 hydrogen atoms may be replaced by 
halogen; 

R^ is absent when -Y-Z-R^ is attached to W, or is H or Ci to C7 hydrocsibyl 
when -Y-Z-R^ is not attached to W; 

W is nitrogen; 

X is -CH2-, -O- or -NR\ R^ being H or Ci to C3 alkyl; 

Y replaces a hydrogen atom on any of A, B, W and X, and is C2 to Cio 

alkylene, in which one non-terminal carbon atom may be replaced by 

0;and 

Zis 

O O O 



I 



R' I / or W 



wherein R*. and R' are independently H or Ci to Cu hydrocarbyl, in whidi 
up to 3 carbon atoms may be replaced by O or N, and up to 3 hydrogoi 
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atoms may be replaced by halogen, and Q is H or methyl, or Q is linked 
to or to form a five-membered ring or Q is linked to R^ to foim a 
six-membered ring, 
or a pharmaceutically acceptable salt thereof. 

5 

2. A compound according to claim 1 wherein is selected from alkyl, aryl, 
arylalkyl, cycloalkyl and cycloalkylalkyi, wherein alkyl moieties are optionally 
substituted by halo, and aryl groups are optionally substituted by Ci to C4 alkyl, Ci to C4 
alkoxy or halo. 

10 

3. A compound according to claim I wherein R^ is selected from phenyl, 
halophenyl, benzyl, halobenzyl, phenylethyl, halophenylethyi, phenylpropyl, 
halophenylpropyl, phenylbutyl, halophenylbutyl, tolyl, methoxybenzyl, 
trifiuoromethylbenzyl, halo-methoxybenzyl, phenylbenzyl, adamantanemethyl, 

15 adamantaneethyl, adamanlanepropyl, cyclohexanemethyl, cyclohexaneethyi, and 
naphthyl 

4. A compound according to any of claims 1 to 3 wherein x is 0. 

20 S. A compound according to any of claims 1 to 3 wherein x is 1 or 2, and R^ is 
selected from hydroxy, Ci to C9 alkoxy (optionally substituted by halo), Ci to C9 
cycloalkylalkoxy (wherdn the cycloalkyl group is optionally substituted by Ci to C4 
alkyl or halo, and the alkoxy group is optionally substituted by halo), aiylalkoxy (wherem 
the aryl group is optionally substituted by Ci to C4 alkyl, Ci to C3 alkoxy or halo, and the 

25 alkoxy group is optionally substituted by halo) and Ci to C9 alkylamino wherein the allQ^l 
group is optionally substituted by halo. 

6. A compound according to any preceding claim wherein R^ is H, Ci to C? alkyl or 
benzyl 

30 

7. A compound according to any preceding claim wherein R^ R^ and R^ are 
independently selected from H, aryl(Ci to C3)alkyl and qrcloalkyl(Ci to C3)alkyl, and 
are optionally substituted by halo. 
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8. A compound according to any preceding claim wherein Y is propylene, 
butylene, pentylene, hexylene, heptylene, octylene or nonylene. 

9. A compoimd according to any preceding claim wherein m+n > 3 ; 

5 

10. A compound according to claim 8, wherein m+n > 3, Z-R^ is 

NH 



and is benzyl or halobenzyl. 



10 11. A compound according to any preceding claim, for use in therapy . 

12. A compound which is degraded m vivo to yield a compound accoixiing to any of 
claims 1 to 10. 

15 13. A pharmaceutical composition comprising a therapeutically eflfective amount of a 
compound according to any of claims 1 to 10, and a physiologically acceptable diluent or 
carrier. 

14. A method of making a compound of the formula 

20 O O 

wherein A, B, x, R\ R^ R^ R^ X and Y are as recited in claim 1, said method 
comprising the step of reacting a compound of the formula R^SQiCl with a compound of 
the formula 
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/X 

R*^ H 



wherein R^^ is Ci to C? hydrocarbyl or a protecting group. 



15. A method ofmaking a compound of the formula 

X 

5 H 

A, B, x, R', R^, X and Y are as redted in claim 1, said method comprising the 
step of reacting a compound of die fomiula 

. \ / 

N 
H 

with a compoimd of the foramla C1-Y-MI-S02-R^ 

10 

16. A method ofmaldng a compound of the fommla 

A' X H 

wherein A, B, x, R\ R^, R^, X and Y are as recited in claim 1, said method 
comprising the step of reacting a compound of the formula 
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A B 
\ X H H 

0 o 

(wherein R^^ is Ci to C? hydrocarbyl or a protecting group and Pr is a protecting group) 
with a compound of the formula R^Br, and reacting the product with R^Br when R^ is 
not hydrogen. 

17. A method of making a compound of the fonnula 

h X ^ 



10 



wherein A, B, x, R\ R^, X and Y are as recited in daim 1, said method comprising 
the step of reacting a compound of the formula 

A B 

V Y— OH 

(wherein R^^ is Ci to C? hydrocarbyl or a protecting group) with a compound of the 
formula R^-NH-SOi-NH-Pr, wherein Pr is a protecting group, and reacting the product 
with R^r when R^ is not hydrogea 



IS 18. A method of making a compound of the formula 

/ X 

wherein A, B, x, R^ R^ R^, R\ R^, X and Y are as recited m claim 1, said method 
comprismg the step of reacting a compound of the formula 
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Y— NHR' 

(who-dn R^^ is Ci to C? hydrocaitiyl or a protecting groiqp) with a compound of the 
formula R^R^ and sulfamide. 

5 19. A method of making a compound of the formula 

/X 



wherdn A, B, x, R^ R^ R^ R' and X are as recited in claim 1 and is a bond or Ci to 
Cs alkylene, said method comprising the step of reacting a compound of the formula 

./V. 



B 

Y— CHO 



10 (wherein R^'^ is Ci to C? hydrocaibyl or a protecting group) with a compound of the 
formula 



Pr 



Me' 



wherein Pr is a protecting group, reducing the reaction product, and (when R^ is not 
hydrogen) reacting the reduced product with R^r. 
15 ^ 
20. A method of making a compound of the formula 

X />■ 



N Y — ir ^N— 
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viierein A, B, x, R', R^ R^ R^, Q, X and Y are as recited in claim 1, said method 
comprising the step of reacting a compound of the formula 



A' ■ B 



I Y— NHR^ 



with a compound of the formula 



MeS^ 



r7A 



v^ereui Q', R^, R'^, and R^'^ are any of the groups defined for Q, R^ R^, and VC, 
respectively, or protecting groups. 

21. A method of making a compound of the formula 



wherein A, x, R\ and X are as recited in claim 1 and is a Ci to C9 alkylene 
group, said method comprising the step of reacting a compound of the formula 

NPr^ 
NPt^ 

O 

(yiierein Pr' and Pi^ are protecting groups) with a compound of the formula 
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\ / 

N 
H 



22. A method ofmaking a compound of the fonnula 



5 wherein A, B, x, R\ R^ X and Y are as recited in claim 1, said method 
comprising the step of reacting a compound of the formula 

w 



Y— NHR* 

>3A: 



(wherein R is Ci to C? hydrocarbyl or a protecting group) with a compound of the 
formula 

10 O— Me 



23 . A m^od of making a compound of the fonnula 

N 
I 

CH2 O O 

wherein A, B, x, R\ R^, and X are as recited in claim 1 and is a Ci to C9 alkylene 
1 S group, said method comprising the step of reacting a compound of the formula 
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N 
H 

with a compound of the formula R^-S02-Y'-CH0. 



24. A method ofmaking a compound of the fonnula 

Y. 



5 

wherein A, B, x, R\ R^ R^ R', Q, X and Y are as recited in claim 1, said method 
comprising the step of reacting a compound of the formula 

<> 

N 
H 

with a compound of the formula 

"-An--" 

10 

wherein V is Ci to C9 alkylen^ and Q\ R^, R"^ and R''^ arc any of the groups 
defined for Q, and R^, respectively, or a protecting group. 



25. 



A method of making a compound of the formula 
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N NQ . 

v^ein A, B, X, R', R^ R^, Q, X and Y are as reched in claim 1, said method 
confusing the step of reacting a compound of the fi)rTnula 

N 
H 

with a compound of the formula 

R- 

wherein L is a leaving group, and Q\ R^, R^'^ and R^^ are any of the groups defined 
for Q, R^ and R^, respectively, or a protecting group. 

26. A method of making a compound of the formula 

Y 

A' A' 

wh^ein A, B, x, R\ R^ R^ X and Y are as recited in claim 1, said method comprising 
the step of reacting a compoimd of the formula 

H 
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with a compound of the formula 

'hT NH 
I I. 

wherein V is Ci to C9 alkylene, and R^^ and R^^ are any of the groups recited for R^ 
and R^, respectively, or a protecting group. 

5 

27. A method ofmaking a compound of the formula 

N ^ ^ 
I Ov 



.1 Tj2 ni 



wherein A, B, 7^ R , R , R , X and Y are as recited in claim 1 (provided that the moiety 



10 constitutes a group falling within the definition of R^, said method comprising the stq> 
of reacting a compound of the formula 



N 
H 



with a (xmpovaid of the formula 



lj5A p2A 

I I 

1 5 wherein V is Ci to C9 alkylene, and R^^ and R^^ are any of the groups recited for R^ 
and R^ respectively, or a protecting group. 
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